JUNE + 1953 


In this Issue... 


Electronic Removal of Tramp Iron 
from Chopped Hay 
Power and Torque Distribution 
in Drive Shafts 


< 


Why Cultural Education Is Essential 
in the Engineer’s Training 


Comparative Performance of Weighted 
Farm Tractor Tires 


Ame 
Rae 


Expansion of Irrigation in Relation 
to Food Production 


THE JOURNAL OF THE 
AMERICAN SOCIETY OF AGRICULTURAL ENGINEERS 


aa 


roe vb a ae ee " we <See 
ee ee = Sead eS 

5 ; ; . £ Pie | <a 

i = - 2 ine 5 of ecoue i 2s 7 * - ai Peay OM ~ s 4G ta ok Bie 
aa Gee ne : Ge? gh ee 7 «egies Sad hedeat a East fe Sra: 

Ley tec se. Bn eee CS Bay Cee ea say 5 ». ee ! pee Sem? *y Saat ae 

r Hl ee retin Oa ieee Ries: — NN ee ee ere re Carre me em ye 

Pome ee it 

oa Se ins 

ae 

Sie: ty ie 

AN, , es 
re Yb 

ack a ey 

pee: ee 

Bu, Ean Taf, 
Fee pene 

i eos 

- ae 

oe : 2 ee 

%Y . - 4 eee 
ys . : Sa 

Po saps ae 
ee i : = ans 

Page aes 

“bel + : { 4 G mak 

een a © hs. a 
aa es i . eee. 
~ ae ie 
=e ae 

Pe oe 3 ’ P : : 7 ; . Agace 

ie ae ; + b Lae 
a 4 : ¥ ees? 
an i "rq ? if) f ; 2 : aoe 
a a . : © Sarees 
oe ; 4 : [Sieg ity 
ae Ee : en 
eae , : Cae 
ae io Var 
By fein 
4a wee 
» ee a 
i ae : 
ant i. 
as ,: eo rss. 
eS * 
my. fh 
a ; aya is 
ny Bens) 
ioe Deemer 
Se sie women 
Be ee 
ee —i 

Baris yh Bie 
fied ae 
ge ie 

ee See 
eS ct bine 
+ ay Ries Jerre 
eae Sees 
tea ae 
eS Soe ee 
Bove oon 2 
eS iF paca rn 

2 eee Beer: 

Bi hoke. reset 
ase pth 
pe a 
ae PO mee 
sg 4 cfg wet 
@ er # a 
‘Bee Be aks 

aa Se a 

—~ a. e, a ae 
he ee See 
ane a ae 

ae ‘ 2 

eae ao: 4 

shy Rae 

e “bee coe 

a earnest 

= een Pea 

ale a Bak oo 

oY) 5m, aia “a cea 

Sus On : 

gyn as 

Bin e 

aint, ey 

deiEauges em ee 
ib owen: /: 

ore en is 
Sainte ae 

ie ae ye ey 

lene a 

iat et Sie 

eae piece 

i ee ae 

i tage rae 
ee mA 

rian A é be 
ee at oS 
ee hey 
pate at 
er bos 

Eas : 

a = 
But > a wa 

esa 

ae ie 

as by re J 
ah ake : 
Esai rea <t oe 
coe - 
eT iP, Bi pie 
ae es ae 
x i ag 5 
7 ee 
“7a ‘ae 
a haa 
-_ ae ey 
phe. ee 
a it 
ee oem 
+ te Bie”. steers 
Bats ee iy: 
Pe : 3 
ear Aa af 
Bue ia Deo e 
Bese a Gilad ye 
Pie a ES 
4 aH apne 
ms ee a — . . — . . = — . — cs 
SD RNR SS EO ASE RE IRS fee PS ree = B 4887 = 7 1s Bo os 
: 4 ee saat 
ee es 
eee ae 
Aa x ee 
: ee 
— iene 
wie Bia 

“ey uae Ree, 

See fees iar 

Pas len te as 
bw a, aie 

re ‘bee Seay? 

eis ae: 
Ey a ape 
Naive ; i -- cuaitlile eer ee - eA Gaeie Ge Geers aad nS ti et a 
oie ll Bl : on ee a Beit ees i gimme ae Bes. a Sr ie itis t Aes apes 
a eo cd) 3 is : hs oe ane ate Cee Bay 7 } NS Si 
Oh a gh ea > ¢ ae E i Pe ak oe a oe ee 

Z 2 ee “ ae ae apie he 7 ig) is 
_ » ae eae 5 eS ‘ee ie 


Educational Movie 


Here it is—hot out of the camera—-the newest of a long line 


of Case educational movies, all 16 mm., in full color and 
sound. Young, pretty Betty learns modern fruit culture as she 
visits orchards and groves in the four corners of the nation 
and makes a side trip into Canada. This colorful, audience- 
holding film covers both vine and tree fruits, and is spiced 
with varied scenic shots. Instructive and entertaining to young 
and old alike, interesting to farm and city folk, valuable to 
farmers everywhere whatever their specialties. 

Teachers, county agents, farm and civic club leaders—all 
those engaged in disseminating technical and cultural infor- 
mation will find this film adaptable to a classroom hour or a 


full evening’s program. Non-commercial. Runs 22 minutes. 


60 Teaching Aids 


Contributing to agricultural education, Case has prepared 
some sixty aids—movies (all 16 mm., in color and sound), 
slide films, booklets, posters, and other teaching aids. These 
cover subjects from terracing and water spreading to mower 
adjustment and safety. Films are loaned and printed matter 
is furnished without charge to teachers, county agents, farm 
and civic clubs, other responsible persons and groups. Be sure 
to ask your nearest Case dealer or branch house for a copy 
of the catalog, “Visual Aids to Modern Farming,” which 
describes each item and tells how to order. J. I. Case Co., 
Racine, Wisconsin. 


1OoMM 
© COLOR AND 


“HIGH-CLEARANCE POWER?” is another new film 
portraying the special applications of high-clearance 
tractors to tall, bushy, and bedded crops. Of special 
interest to farm families in truck-crop areas, this film is 
culturally broadening to viewers everywhere. 


“YOU BE THE JUDGE” describes points to be con- 
sidered in selecting a farm tractor. Runs 20 minutes. 
This and “‘High-Clearance Power” are built around the 
Case “VA” Series Tractors but apply to farm tractors 
generally. These Case educational motion pictures arc 
readily fitted to a wide range of classroom and educa- 
tional program uses. 
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Accurate, Dependable Steering 
Requires MECHANICS Precision 


Row crop tractor manufacturers rely box. Let MECHANICS engineers 
on MECHANICS Roller Bearing help design efficient steering strings 
UNIVERSAL JOINTS for accurate, for your products. 

dependable steering — free from 

backlash. Stamped yoke, projection MECHANICS 

welded types make possible econo- UNIVERSAL JOINT 
mical installation. Compact types DIVISION 

fit snugly into cramped space and Borg-Warner 

into strings of three joints — be- 2046 Harrison Ave. 
tween the steering wheel and gear Rockford, Ill. 
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UNIVERSAL JOINTS 


‘For Cars + Trucks + Tractors + Farm | nts + Road Machinery + 
Aircroft + i Sas + pes ene avon Suede 
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tn PRODUCTS OF CLARK 

@ send for copy of 

this NEW  Beokiet 
If there’s any one word that typifies CLARK Drive Units 
it’s “Dependability” ... the year-in-and-out assurance of 
smooth, efficient performance even under the most 
punishing conditions. They’re designed specifically for 
the job ... soundly engineered ... built to exacting 
standards ...and backed by 50 years of experience. You 
might find this a good reason to follow the lead of the 
many manufacturers of heavy duty automotive, farm 
and industrial equipment who say, “it’s good business 

to do business with CLARK.” 


CLA RK EQUIPMENT COMPANY 


BUCHANAN, MICHIGAN 
Other Plants: BATTLE CREEK ond JACKSON, MICHIGAN 


PRODUCTS OF TRANSMISSIONS © AXLES © AXLE HOUSINGS © TRACTOR DRIVE 
LARK | | UNITS © FORK TRUCKS AND TRACTORS * POWERED HAND 
CLAR s- TRUCKS © GEARS AND FORGINGS © ELECTRIC STEEL CASTINGS 
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EQUIPPED WITH /|7 72% 
DURKEE-ATWOOD 
V-BELTS 


Proved in field service on the famous John 
Deere Model ‘‘B’”’ and ‘“‘A”’ tractors, Durkee- 
Atwood V-Belts are factory equipment on their 
successors, the John Deere heavy-duty 2-plow 
“50” and heavy-duty 3-plow “60.” 


STRAIGHT SIDEWALLS 
MAINTAIN FULL 
GROOVE CONTACT 


Durkee-Atwood V-Belts are 
manufactured with straight 
sidewalls to maintain full 
groove contact at all times 
giving positive drive action. 
Straight sidewalls reduce 
slippage and assure smooth, 
efficient power transmission. 
The load is distributed evenly 
over the entire thickness of 
the belt giving it longer life. 


Durkee-Atwood V-Belts are meeting the exact- 
ing demands of John Deere Tractor engineers. 
As a component of the new ‘50’ and ‘‘60,”’ 
they are contributing to their outstanding per- 
formance, dependability and efficiency. 


DU PONT "'CORDURA' 
RAYON CORDS ARE 
USED FOR D-A V-BELTS 


Cords of high-tenacity "Cor- 
dura® Rayon give Durkee- 
Atwood V-Belts longer life, 
less stretch, and greater 
shock resistance. Use of this 
revolutionary new cord ma- 
terial is a noteworthy contri- 
bution to their improved per- 
formance. 


DURKEE-ATWOOD CO. 


Dept, AE-6 


Minneapolis 13, Minn. 


Suppliers of original equipment V-Belts for major manufacturers of : 


, ' bs TRACTORS ¢ COMBINES ¢ MOWERS @ HAY RACKS © FORAGE HARVESTERS 
Farm No. 557 Y : CORN PICKERS ¢ WINDROWERS © CHOPPERS « COTTON PICKERS 


3 * 
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i Pitch sizes from 1” to 2%". 


Transmission Series 


Morse Double Pitch Stendard Chain—with 
attachments. Available with bent or 
straight attachment plates, one of two 
attachment holes, standard or large rollers. 


orse Double Pitch Power 


Morse Double Pitch Con- 
veyor Series 


Why MORSE Double Pitch Chains 


maintain pitch longer! 


You provide your customers with new freedom from 
maintenance cost, time loss, and annoyance when 
you equip your machinery with Morse Double 
Pitch Chains. 

These tough, precision-built chains cut problems 
raised by gradual pitch elongation to a new low. 
They're steel—cold-rolled, fine-grain alloy steel, 
heat treated and shot-peened for maximum endur- 
ance and strength. 


Each component part is built according to the 
role it must play. For example, pins and bushings 
are made from special high-nickel, fine-grain alloy 


EXCEPTIONAL 
ENGINEERING PRODUCT 


SERVICE LIFE 


steel. Pins are case-hardened for wear resistance, 
finish-ground to close limits. 


Bushings are case-hardened and curled for maxi- 
mum wear. Smooth inner bearing surfaces and true 
roundness help eliminate pin scoring, increase joint 
life, reduce elongation. Link plates are treated to 
obtain maximum strength and endurance necessary 
in highly stressed tension parts. 

Let us give you details on Morse Double Pitch 
for your special needs. Write Morse Chain Com- 
pany, Dept. 478, 7601 Central Ave., Detroit 10, 
Michigan. 
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AUTO-LITE 
TRANSPORT SPARK PLUGS 


Farmers get top performance from their trucks, 
tractors and heavy-duty equipment with this 
new plug because: 

EXTRA-BIG ELECTRODES—give extra miles 
of long, dependable service without constant 
regapping and cleaning. 

RUGGED CONSTRUCTION—helps withstand 


the heavy shocks and abuses from the most 
severe farm operation. 


AIRCRAFT TYPE INSULATOR—the finest ma- 
terial ever developed—resists high temperatures 
—plugs stay clean even under idling or other 
“cold engine” conditions. 

WIDEST HEAT RANGE—assures peak effi- 
ciency through widest range of operating con- 
ditions from heavy pull to light idling. 


_ 
Original factory equipment on many leading 


AUTO.-LITE “ STA-FUL” makes of trucks and tractors. Remember, Auto- 
BATTERY FOR TRACTORS Lite is a complete spark plug line. 


Now available! A newly designed 
“Sta-ful” Battery especially built for 
tractors, light trucks and other off-the- 
road machinery. Auto-Lite ‘Sta-ful” 
needs water only 1/3 as often in normal 
tractor use. New rugged case with- 
stands heavy shocks . . . Fibre-glass in- 
sulation gives longer life . .. extra 
liquid reserve protects battery plates 
to save customers time and worry. 
Auto-Lite is a complete battery line— 
specified as original equipment for 
many leading makes of cars, trucks 
and tractors. 


y ‘ ti, 
Seo tities 
f Ay 4 } 
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THE 


Bul GE 


MAKES THE 
DIFFERENCE 


AUTO-LITE BULL’S EYE 
SEALED BEAM UNIT 


The new Auto-Lite Bull’s Eye Lamp 
concentrates the stray light into the 
main driving beam. Factory focused 


AUTO-LITE WIRE AND CABLE 


Auto-Lite is a complete line—featuring sensa- and sealed under 9000 pounds per 
tional new Neosheath Spark Plug Wire that square inch pressure, the new lamp 
keeps plugs dry, famous Flextrand Primary Wire will operate even when lens is cracked 
that is easier to install, Auto-Lite Battery Cable or broken. Original factory equip- 
with the new Power-Line Terminal that holds tight. ment on many leading makes of cars 
All three used as original factory equipment. and trucks. 
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AUTO-LITE ELECTRICAL SYSTEMS 


Coils, distributors, generators, starting motors, 
voltage regulators, and all other important parts 
of the electrical system are engineered by Auto- 
Lite to fit together and work together as a perfect 
team. Quality tested for unfailing dependability. 
Original factory equipment on many makes of 
cars, trucks and tractors. 


ELL the brand that farmers know .. . sell Auto-Lite. 
Millions of Auto-Lite original factory-equipped cars, 
trucks and tractors are impressive proof of the quality 
and dependability of Auto-Lite electrical equipment. To- 
day, Auto-Lite is the world’s largest independent manu- 
facturer of automotive electrical equipment. Look at the 
famous names of farm equipment manufacturers at the 
right who use one or more Auto-Lite products . . . and 
you'll know why “You’re always right with Auto-Lite.” 


THE ELECTRIC AUTO-LITE COMPANY 
Toledo 1, Ohio Toronto, Ontario 


ONE OR MORE AUTO-LITE 
ELECTRICAL UNITS ARE USED 
ON FARM EQUIPMENT 
MANUFACTURED BY 


Allis-Chalmers 
Earthmaster 
Centaur 


International 
Harvester 


Massey-Harris 


American Terratrac 


John Deere 
Gleaner 


Food Machinery 
Corporation 


Harris 
Willys-Overland 


Cockshutt Farm 
Equipment Limited 


Long 

Fate Root Heath 
Sheppard 

Custom 

Oliver 

J. |. Case 
Intercontinental 
Love 
Minneapolis-Moline 
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WwWhen there’s a 
BIG bearing 
job to do eee 


Successful farmers make the most of 
mechanized farming methods by 
working tractors and implements 
faster, harder and longer. It means that 
component parts have a bigger, 
tougher job to do. Keeping pace with 
this job are Hyatt Roller Bearings. 
Used throughout the years by leading 
implement and tractor manufacturers, 
Hyatts continue to lead the way— 
meeting these greater demands with 
advanced methods of manufacturing, 
modern heat treatment and rigid 
inspection from raw materials to 
finished bearings. As a result, Hyatts 
virtually eliminate friction, reduce 
wear. They need but a minimum of 
attention, and help provide longer 
machine life. There’s a size and type for 
every farm machine application. 
Hyatt Bearings Division, General 
Motors Corporation, N. J. 


ROLLER BEARINGS 


AGRICULTURAL ENGINEERING for June 1953 


> ee ee) ele? Bs aa i = 
St i a Sees. lS By = ee e =. : een ee a 
Pas cava pie > ogee f, S ; weer: t 
peti. Pas re ee ae 2 eT i a 
ihe ag Poe si Rs ee : a ce oe she saoall Sab eae = 
Ce dis ee Bae brett or) aoe ee “ es " A * er 3 
Ct a Se Wes - i ai inte eae a ee Na ae ; Zi a 
? Bue . 
pcpeme 
es i oye 
a: -: Say 
ae v : 
Sa = 
ee 2 5 
spo lee | Sei: 
See. : 
BAYT, a — 
ee ements 
see” ll 
Se Ciep. 
es kK Y A = . 
sees» at ™ 
143, a Y 7. i 
fo Be tl . 
saad St ity ; 
5 ae JS ee : 
tee | ‘ ~~ tyes ‘ € 
Pete cay a a a Te ae j 
cs We : ee 2 
oege 4 i}. ee : 
ae |S , a s)he 
eae eK oY a ee ae ae 
ae Poort Fee j Be oui 0 ea 
Se ae - Pa ee 
see At oe ‘ a 
yee _ a Be oe y 
ma SEAL P POS ane 
sel * , * ’ a See 
Fase AE ‘ wee a 
See ab ie, ge * Tae: 4 
eras ot : RN i; Nii 
BAS a od tes “e 4 
ae iris ot aS : ‘ i 
“ie ap o ; ‘ / me 
ee Ll F , — on ; 
eee PMV ete ee ~~ - ~< 
* Sysop ti eiabete Sauer a. ae 
piles As “es Eider ire Osh ie. 3 
aOR eae “oe teehee ratieesn a) SE. Se r 
ee A Rages «i, a ee ‘ eo ee ie 
PaaS aoa 1A SE es Fe so es FR 
Bo A Ae eS te ie 2 -* ee a ve * = 2 
Seno Spaeeee boli > 
oes y BF i e ¥ as $0 
aes <i \ _ * ' 
ey eg \ : ' ’ 
erp tie’ \ q a 
Staal \ pie i, | 
ens Soho \ . 7 . 
eect Wart \ all ge 2 é 
Hobe 4v-Bs: \ —_o # | i 
paras \ — ae. | i 
Bret ta take \ bee ' 3 
1 gre eS \ Work j . 
Siena } 7 i \ ee: 
a2 Ate ‘ ge — y 
Bae 5 é laa | : 
EE ; ; | ty 
ieee = i — ' 
amen (i ee asin. Br oe) ies i. 
aa cy fs a oe Pes) Sey MRE co § 
eee BS ie ie aoa Be ae Ss | . een ee 
io Aes Be a | aa ea The 
Sad Be ee eee : 
vA Dae ae |e Tees ; 
ae ee, — 2 eae i 
in a & pa ] 
Widen 5.2 g Pi j 
ot ee ’ } 
Uwe j rs 
Bee ie i | 
pa oe, j S 
on sve P E ; 
ee Le P 
WigeeTe te P } 
Sree: i, yf ae j 
Mes he “a r j 
spares a a 
re ee ati - J 
Fis atta fc 9 Fe 2 
eae ER ye 7 . = 
< .- Beige x, em SR a Oe - 4 
i eke a4 ’ Bas eee 3 
fo, ae : es | ee f i A 
see , “eager : " 
Sie y 3 Bets. e: f ae 
oh Se ae "4 Sap eh a," i Bec PS os 
sat seals wpa SS ee fines — ee 
oye thy Fins — oe 
oe La te a ee 
pap heel ae a es cet ae 
fe Of, le Wee ae Lae 
aa 5. gi et \ wa Dhl pekea aai f 
Ware a. ee } iol aie Tie sea 
te eta > ee ee 
en he a j rae : 
Ser ie 2 ; ? 4 
oa ere 5 a : 2 a ‘ “4 
pS i ses : ... a is , 
ee eee eae. i ae ial I, ih 
E> aan j — 4 pha, pe . 
aber ye pater Gea: ee eae ie heey : 
a =a ¥ 1 Ei CF nee ye fs > me 
Nm Pony Fe : a eae; a8 
a at 3 Se jae Rese) ie 7 a a ve ee. E 
an Gres } vag es ‘ “Ai i a S 3 ae Mg es, <a Ye = s i 
pete ae ‘3 Rae | ees ~ ea i ae Age a a ot i eae a, " 
ew aE : G dy ste rat : Re iam es he " “a oe ; 
et eo: ae Radios aT ae 5 Pa Y oo a 
any i oe ae =e " 7% Ca a * Ea s al 7 tds p 
he SSE gia eae a oes * “ 4 "Y 2 ae aon a MORI Saeed 
Sak 5 VERT OL = 7 Rarer Mie Hi ~ it, Te cy We a ok ee i 
AU A re » Bet tk shy — 2 a fs paar . 
Nis aa wi See eg : Sie ~& : a Win Ty pert é 
BL She ail 3 oi e - my ers ——_— i 77 
Ra ee i = =, by. oe ae 4 
Pgs as $ -_ sisi ih Hes Pp = — wee! ate * Ee ie 
< ane - a vot i 4 VY * " * fs 4 S - r E; bite 
a / an, ‘=e .* 
bas aes & = Sais a ui > ee ‘ } ~ 
a € E, wes LS a.  S 
prota tec P (3 4. ee pan “er 4 ON Se | a e RMBsy 
ek eee oe i ‘ “ “2, be tard a » L d 
Wie eer i at a iS Se) ” } ® Cobre nN 
ie ae " 
oe | | 
Ae ri 4 
ca 3 ' 
ee \ ea 
eater ; j 
eres ‘ 
eae Sn oe ‘ e 
Shae. 
otic, A 
wet | 
4 4 egal 
Bb fi: ote ne mete Baan See | eR ed Ce ee 
Ne een 1 ey : es = ees Sc ia a 
a Biles i Bic ke By sg pecs 
nee a ea 5 : a : Sy es 
nt oe : Tigers ; aie ; = ae © R PO ‘ 
Cee er ra y Rie x a % ca 
See i ceeeatl y i ay ois oes bagi 
Mee, Ns ae be man ‘ ten ; 
ee ae . nee: Pa aes a “ aie? eras. 
OSs Sh wage ‘ Bae —_— — 7 
Ree “4 & 
ce ee a 
+34e ee os 
BG abet 360 s 
a ia 
a + ear Spy 
Bara Nea q 
5, Rapa tren 
Pera ae 
a ie & 
oe hea ee 2 a alba rid pile cit ih RR i Ag Oe ee ey Bay, 
ae os aa Te Pee ee ge ee eT a ghie: Peay eG pa he Bais aaa ig 
rae ea aa a uy eS 67, ee “| P a 1 he FE, ~* 4 piers at oo tae Nig 
ES ee, ee a! ere oe int 2h | toe : eee i need PES 
ae ST | 24 i a a fas irecan : eo sae Bee eee oat 
at ue os ad ce q Bah ans : ™ Bt ie ers ra 7 
eee i A Lay 4 Somer co. an tas te 
ona int ; 2: : oe ; an 
eget SI dees aan a aoe { ie ao = ce 2 
pe. ae Wines fale Yak le ra : 
A A ara eee ero eto 
Bee Sat 


sre 2 od 
fates sgn. = oe 
wd gh Ppa AP a atl : 


oa 


MR. FARNEY'S 36‘ x 72’ STEEL BUILDING. The 10’ wide concrete 
slab along the side is the floor for a future cattle loafing shed. 


ERECTED an all-steel building on my farm in 
1951,”’ says Mr. Farney, ‘‘to accommodate 
the many needs I have for a building, such as 
storage for farm machinery, grain, hay, seed, and 


also as a workshop. 
THE WIDE, POST-FREE INTERIOR of this steel building permits heavy 
“T am very pleased with my building and feel farm machinery to be driven right in and parked anywhere. No 


a jockeying around supporting columns, here. 
that only an all-steel building offers so many ad- ee — 
vantages — low maintenance, long life, protection y=" SEND THIS COUPON FOR FURTHER INFORMATION =—~—- 
against rodents, and fire safety. 


“TI feel that the modern trend leads to all-steel 
buildings for the future, and I highly recommend 
that any one in need of a farm building should 
buy an all-steel building.” 

Take a tip from the man who knows—the man 
who has built with steel. Find out why you - 
more for your money wher you 
buy a prefabricated steel building. 


Agricultural Extension Section, United States Steel Corporation 
Room 2813M, 525 William Penn Place, Pittaburgh 30, Pa. 


I am interested in steel buildings for the following: 
() machinery storage © dairy barns 
) hay storage () cattle shelters 
) grain storage () poultry houses 
() other 


i 

i 

i 

i 

i 

i 

i 

i 

i 

i 

i Approximate size or capacity 
Send information to: 
: Name. 
i 

i 

i 

I 

i 

I 

I 

t 


Address 


County : State 


United States Steel Corporation is a steel producer, not a steel 
building fabricator. Your request, therefore, will be sent to build- 
ing manufacturers who fabricate steel buildings for farm use 
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Why leading automotive 
manufacturers say— 


ENGINE WEAR TESTS 


SUMMARY OF ACTUAL OVER-THE-ROAD TRIALS 


PER CENT OF EXPECTED WEAR 


THOUSANDS OF MILES 


I, the charts above, you see’ sum- 
maries of important filter research 
programs, conducted independently 
by two of the world’s largest auto- 
mobile and truck manufacturers. 

These were exhaustive investiga- 
tions, taking several years to com- 
plete, in which virtually every 
available type and make of filter 
were tested. 

What were the results? Purolator 
filters out-performed all others by a 


MAIN BEARING 


ENGINE WEAR-FILTER TESTS 


CONNECTING ROD 
BAG WEAR 


PERCENT OF WEAR 


Rt Sn ee 


significant margin. In severe over- 
the-road tests of trucks and passen- 
ger cars, Purolator Full-Flow filters 
held engine wear to such an amazing 
minimum that often it was unmeas- 
urable . . . while control vehicles 
without filters had to have complete 
engine overhauls. 

In many other comparative tests, 
conducted by vehicle and engine manu- 
facturers themselves, Purolator filters 
have been proved best . . . in fineness 


PUROLATOR PRODUCTS, INC. 
Rahway, New Jersey and Toronto, Ontario, Canada 
Factory Branch Offices: Chicago, Detroit, Los Angeles 


of filtration (.0000039 in.), in filter- 
ing area, in dirt storage capacity 
and in durability. 

If you want further proof of 
Purolator’s superiority, why not 
make your own tests ... in your own 
way ... under your own conditions? 
Purolator’s Engineering Department 
will gladly co-operate in helping 
you adapt modern, super-efficient 
Purolator Full-Flow filtration to 
your own requirements. 


*Reg. U.S. Pat. Off. 
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You Get Many Benefits 
by Specifying MI¢ckER$ Hydraulics 


ONE OF A SERIES 


Field Consultants on Oil Hydraulics 


... 50 factory-trained application engineers 


_ Vickers Application Engineers are a group of 
50 specially trained and salaried men assigned 
to Vickers offices strategically located through- 
out the country. These men are selected for 
technical background and imagination. Each 
is given a very thorough training in Vickers 
plants before he goes to a field office. Train- 
ing includes all phases of oil hydraulics, both 
theory and practice. 

As a result, these men are uniquely qualified 
to help you in making hydraulics more use- 
ful to you and your customers. Their services 
take many forms . . . from complete circuit 
design to helping get the “bugs” out of a 
prototype machine. 


They have at their command the wealth of 
Vickers Hydraulics resources. Contact the 
nearest Vickers Application Engineering 
Office whenever you have a problem where 
oil hydraulics may be helpful. 


MICKERS 
Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1516 OAKMAN BLVD. ¢ DETROIT 32, MICH. 


Application Engineering Offices: ATLANTA + CHICAGO 
(Metropolitan) « CINCINNATE « CLEVELAND 
DETROIT « HOUSTON ¢ LOS ANGELES (Metropolitan) 
NEW YORK (Metropolitan) ¢ PHILADELPHIA 
PITTSBURGH ¢ ROCHESTER ¢ ROCKFORD « SEATTLE 
TULSA ¢ WASHINGTON ¢ WORCESTER 


6358 


ENGINEERS AND BUILDERS OF OIL HYDRAULIC EQUIPMENT SINCE 1921 
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New Frontier in the “West 40” 


Many interesting and important develop- 
ments in American agriculture are forecast 
by the President's Materials Policy Commis- 
sion Report of June, 1952. 


During the years just ahead, farm produc- 
tion must be upped steadily to meet the 
gradual increase in our country’s population. 
To do this, the Report figures, 80 million acres 
of open pasture and 10 million acres of wood- 
land pasture should be improved for use in a 
rotation of crops and pasture. 


Grassland farming is the natural answer 
for such a program. Grasses and legumes are 
first-rate rotation crops. They’re about the 
only crops that can help improve marginal 
and submarginal land and yield profitable 
returns at the same time. Grassland machinery 
will be in greater demand, too, for the Report 


points out that the farm labor force is gradu- 
ally decreasing. 


No company is better set for new growth in 
grasslanding than New Holland. New Holland 
pioneered the first successful automatic pick-up 
balers and has become the world’s leading 
manufacturer of this type of baler. Today, 
New Holland is ‘‘First in Grassland Farming” 
with the highest capacity balers on the market 
and a complete line of farm-engineered grass- 
land machines. 


But ‘“‘today”’ is only a springboard for “‘to- 
morrow.”’ On the drawing boards and in the 
testing fields right now are machines that 
promise even greater returns for farmers, and 
continued leadership for New Holland. 


The New Holland Machine Company, a 
subsidiary of The Sperry Corporation. 


®@ New HOLLAND 


“First in Grassland Farming’ 


New Holland, Pa. Minneapolis Des Moines Kansas City °* Brantford, Ontario 


364 AGRICULTURAL ENGINEERING for June 1953 


SEES 4 oe Ha Rg 7 tee a, eh ee Ne: ee nd ae So Fxta at tel 
: a 3 eee ee a ete Se tA. Agi apetuiae ee ae ze 
ae ee eee . : re es @ ase , 5 Ie ee 
ee ae ee eee , ——— 1 
eee | 
re ee _ , 
Rat ssi | | | 
seme Wer 
es XX 
ride —, M\ | 
‘ = A r we \ ¥ ‘ 
Ass S MS } 
2 Ss ~~ ie } i 
ee ? \ ‘ , 
ie | £ SS = oe WY WY » ‘ . ) ‘ 
aes ea y cpt Wh’ 4 

fe Bf z ee N “\ Z | 7 
55 aks ¢ XN 5 Ba afics ; 
| ae - nll ys] . 
® — Zi ieee VS eae MC > eu — 
se = aS \——a fl fp i «=CtéR 
aoe _ -- f(T . \ Mt <a = Sa rs ¥ = : 
: . peg i a7 pe AS \ 5 Ay = ae pee = = = 
Sse go yf - 7 ZG i 7x > <a i 4 NS ae =. : 
Ape “life 4 ” 1; HL AL, ’ as ea: VLE <7 Ss 
Nae Te tne De Uv TN eae ff ts Ni Dr 4 S y ) 
Setigeon we WI j: ' Aa" Tae ke ee ff U.S OP a ~.< 3 : | 
Sete VE qm V4 hi, nm TLR d] eee GO — SD YA 
ER = fe ” | 7a lg TAI nN Wye oa ee ea Vi 7 7, 
a Ya Uni” | «(Toe (a | 
Soe aa aa a a//f is v » "a | | NAS: 4 ei} : - 
- | | 4 hain ff m i ! al a ac yn Ay" RR iy rial a rey | yy ays a aL EE o Ap S/ iy 
= < hy Aes ae va: was Be \ wea 1" vy aie . s S e | i Bury “y) 

- gee) x sy tt! vi! NGS Pe, wa ied —_ ex, 

rons — ES Te oe | > SS 
eA = = — = : 7 | 
aS Sa bey a Ane 
es 3 i . —— I, Vt Y ‘em Bo ro © -£ =. a \ 
be 7 oo > : : \. s . : 
Bete => iv ie ES eee, = ~ 

ae 4 ae “Wy > 1-\ fit lsE = a 
ta Meee ; AY “UA Wy KX. = | 
= se VY "= ee | / as _— ear, LZ dh ~ / came E 
e Yi, RE Gif GZ~: ——— . 
Sek MS ///! Z, i (A NAS ; 
Seed i Ae My, A ea. I MC, 
Sy ae be a OG /p é 
. * i ED “Ml 

| : u t | 
See 3 
eRe Z 
Peg pO | 
ares ne 
ine arte, 
Pee 2 | 
Bisa teet: #3 
RPE NTC HO RL 
ear | 
ie ee | 
Br Me ers 
4 3 a ee 
oe, IE Se | 
Se IANS 
Ge abe 
ae A 
aie f 
Senta 
ee: | ee 
ee 
ace po a 
tp oy K | 
ree 
Tee 

ees 
Wee a 
Res. eee 
etal. eee 
> 3 ae 
Se Hag Sialic tummies Ce SD ag wee J gE mae Say ., 
ae i aa Gai a = een. ge 2; bs a 73 epee Oe ON recent ew je 
oe ce tae F ne ; _ : - "Ss Be are = ze 7. = 2 - Bi oy pie ; ae Ener oe 
a os Pe ae gues 3% ne wens gamete OL ges eob 
GT ee eee a roe ae = : 7 Be cee es Pe ee 


onli 


"WHY DON’T YOU TRY AETNA? 
YOU'LL BE SURPRISED AT THEIR VERSATILITY” 


Yes, Aetna is versatile. For 37 
years Aetna has been making 
original equipment bearings 
and precision parts for the nation’s 
leading manufacturers in the automotive, farm 
implement and general industrial fields. 
From conventional light duty thrust bearings in 1916, 
Aetna’s versatility has grown to include all-type-all-duty ball thrust 
bearings, roller bearings and vital parts spanning 
an incredible range of industrial applications. 
It’s worth remembering—Aetna’s diversified usefulness to industry—Aetna’s reputation of 
producing to the stiffest tolerances known to the industry. 
If you are having bearing or parts troubles—if you need a more versatile, more dependable 
supplier, consider Aetna. Your satisfaction is assured by the fact that 80% of our business 
comes from firms we have served for 20 or more of our 37 years. Write! Just state 
your problem, send your prints,or ask that a near-by representative drop in. 
No obligation. Aetna Ball and Roller Bearing Company, 
4600 Schubert Avenue, Chicago 39, Illinois. 


BEARINGS e MISCELLANEOUS PRECISION PARTS 


ip) ualily simee 1916 


BALL AND ROLLER 


~ 


BRANCH OFFICES COAST-TO-COAST: e Albany © Atlanta @ Auburn @ Baltimore @ Binghamton @ Birmingham @ Boston @ Bridgeport @ Buffalo @ Charlotte @ Chicago 
@ Cincinnati @ Cleveland @ Denver @ Detroit @ Hartford @ Houston @ Jacksonville @ Los Angeles @ Newark @ New York @ Niagora Falls @ Philadelphia @ Pittsburgh @ 
Providence @ Richmond @ Rochester @ Sdn Francisco @ Seattle @ Syracuse @ Trenton @ Utica @ Waterbury © Worcester. See your classified ‘phone directory for addresses, 
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This is a close-up of the conveniently lo- 
cated variable speed drive on the new 
Massey-Harris 90 SP combine. The 
Dayton Double Cog-Belt transmits 
power from the main drive jackshaft to 
the transmission gear case. The foot- 
operated variable speed control is 
hydraulically-controlled, actuating the 
speed change mechanism without re- 
gard to engine speed. 
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Daytom i 


Since 1905 


THAT'S WHY MASSEY-HARRIS 
SPECIFIES DAYTON FOR ITS 
NEW 90 SP COMBINE 


ASSEY-HARRIS spares neither time nor ex- 

pense in its efforts to make a good product even 

better. Product changes are made only after inten- 
sive field tests for performance and durability. 


That’s why Dayton Double Cog-Belts are specified 
as original equipment for the new Massey-Harris 90 
SP combine. These belts transmit power from the 
husky 6-cylinder engine to the ultra-modern automo- 
tive type transmission and must be rugged enough to 
withstand severe ground shock and the rigors of a 
variable speed drive. In addition, standard Dayton 
V-Belts are approved by Massey-Harris for other 
power applications on this combine. 


Dayton Double Cog-Belts have the thinnest, yet 
strongest, neutral axis . . . offer little resistance to 
bending, yet the double cogs allow high transverse 
rigidity. They’re lightweight, have few internal 
stresses, dissipate frictional heat faster because of 
their great surface area. 


A Dayton Double Cog-Belt on a variable speed 
drive means more accurate speed control because of 
its rigid, constant cross-section; longer belt life; re- 
duced power loss. Strong and sturdy, it’s flexible 
enough to absorb sudden shocks, minimize belt 
breakage. 


When you're faced with a power transmission prob- 
lem, remember, there’s a Dayton Belt to fit every 
need. Write, wire or phone. Our field sales representa- 
tive will be happy to discuss your problem with you. 
The Dayton Rubber Company. Agricultural Original 
Equipment Division, 1009 W. Washington Bivd., 
Chicago, Illinois. 


Agricultural Sales Engineers in Chicago, Moline, Cincinnati, St. Lovis and San Francisco. 
°T.M. 
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IRON CURTAINS’ 


TO KEEP OUT SABOTEURS 
OF FARM EQUIPMENT 


Grease Shield Felt Seal Plya-Seal Mechani-Seal 


(Various combinations of seals and shields are also available.) 


Dust, dirt, excessive temperature changes and moisture 
can’t sabotage vital turning points on farm machinery 
equipped with Fafnir Sealed or Shielded Ball bearings. 
These “Iron Curtain” bearings keep machinery oper- 
ating smoother, longer, without attention or break- 
downs even though it’s idle or neglected for long 
periods. 

Four basic types of sealed and shielded Fafnir bear- 
ings are designed to meet practically all requirements 
... from the exclusion of coarse dirt or chips to com- 
plete protection against the loss of lubricant and en- 
trance of foreign matter. 


Better, longer performance isn’t the only advantage 
of Fafnir Ball Bearings with “Iron Curtains”, Manu- 
facturing costs can be cut, assemblies simplified, and 
machining operations eliminated. To find out what 
advantages Fafnir Sealed and Shielded Bearings can 
offer you, call in a Fafnir Representative. The Fafnir 
Bearing Company, New Britain, Conn. 


MOST 
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EROSION AND 
ABRASION 


What problems face you... fat 


Ni-Resist provides a ready solution 


because 


No other cast metal offers 
such a unique combination 
of useful engineering properties 


Use Ni-Resist® for a specific need or a combination of re- 
quirements. 

Mechanically Similar to Gray Iron, and resembling aus- 
tenitic stainless steel in many characteristics, Ni-Resist can 
solve these problems at moderate cost... 

Ni-Resist has good resistance to corrosive attacks of acids, 
alkalies and salts. In 5% sulfuric acid, for example, NI- 
RESIST outlasts cast iron 100 to 1. 

Work-Hardening Characteristics combined with thorough 
graphite distribution make NI-RESIST ideal for metal-to- 
metal wear service. 

Ni-Resist of normal hardness machines like 200 BHN gray 
iron and is readily weldable. 

Ni-Resist shows up to 10 times better scaling resistance, and 
up to 12 times better growth resistance than plain iron at 
temperatures up to 1500° F. 

Ni-Resist has high specific electrical resistance (140 micro 
ohms/cm*). 


Thermal Expansion may be controlled from 60% higher 


wh 


CONTROLLED 
EXPANSION 


RESISTANCE 


ELECTRICAL PROPERTIES 


than that of plain iron to a low approaching that of Invar. 


Several Types of Ni-Resist are available to meet a variety 
of industrial demands. 


At the present time, nickel is available for end uses in de- 
fense and defense supporting industries. The remainder of 
the supply is available for some civilian applications and 
governmental stockpiling. 


The International Nickel Company,Inc. 

Dept. 20, 67 Wall Street, New York 5, N. Y. 

Please send me booklets entitled, “Engineering Properties 
and Applications of Ni-Resist,” and, “Buyers’ Guide for 
Ni-Resist Castings.” 
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... add character to any home — 
... Wear like stone — 
... applied like any strip shingle — 
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Each shingle is designed os a rigid as- 
bestos-cement strip, covers as much area 
as 5 individual shingles. American Colo- 
nials are self-aligning, nail holes are pre- 
punched. Application is simple and rapid. 


The finished roof has the pleasing hori- 
zontal shadow line and deep-grained tex- 
ture desired by so many homeowners. 


You LIFT your houses out of the ordinary when 
you give them a roof of Johns-Manville American 
Colonial shingles. These handsome, colorful 
shingles have the rugged, sturdy and fireproof 
qualities of asbestos and cement. In addition, 
they have new styling and striking new beauty. 

In most areas, the applied cost of an American 
Colonial shingle roof is lower than any other 
permanent type of roof you can use. The shingles are 
readily available nationally, easy to handle, and 
any Carpenter can apply them. Your choice of 
several attractive colors. For full information write 
Johns-Manville, Box 60, New York 16, N. Y. 


JOMMS MANViiLe 


30 Johns-Manville 
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A report to you about men and machines that help maintain International Harvester leadership 


IH engineers design 


NEW McCormick Cotton Picker 


for economical picking on smaller farms 


e. o> ee: j 


ny ee 


The new C-14 uses the same tapered, barbed spindle used 
in other McCormick pickers. During the past 30 years, IH 
engineers designed and conducted exhaustive tests on hun- 
dreds of spindle types. Of all the spindles tested, the tap- 
ered, barbed spindle (above) proved that it picks cleaner, 
doffs easier, and lasts longer under all picking conditions. 
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The cotton farmer with acreage sized to 2-plow, 2-row 
tractor power can now, for the first time, completely 
mechanize his cotton growing operations. A new 
McCormick cotton picker, the C-14, has been devel- 
oped by IH engineers for the Farmall Super C and is 
in production. Now, cotton growers with small to 
medium-sized acreage can enjoy the many benefits of 
efficient mechanical cotton picking—at a considerably 
lower cost—saving man hours and eliminating the 
problem of hard-to-get hired help. 

Even though lower in cost, IH engineers designed 
the C-14 to use the same proved principles that have 
earned McCormick high drum pickers their reputation 
for highest picking efficiency. The major difference is 
height of picking drum—14 spindles high instead of 
20. Yet, in short and medium-height cotton, the low 
drum unit has all the superior picking qualities of the 
high drum unit. With savings in both picker and 
tractor costs, the C-14 now makes mechanical picking 
practical on smaller acreages. 


IH engineering teamwork produced the lower-cost McCormick C-+4 cotton picker. 
IH research, engineering, and manutacturing men are constantly pooling their time and 
talent to solve farm problems—to provide equipment that makes farm work easier and 


the farmer’s time more productive. 


INTERNATIONAL HARVESTER 


International Harvester products pay for themselves in use—McCormick Farm Equipment and Farmall Tractors... 


Motor Trucks... Crawler Tractors and Power Units... Refrigerators and Freezers—General Office, Chicago |, Illinois 


AGRICULTURAL ENGINEERING for June 1953 


ae : eS —60le _ er ee ket Se ee a ee 
Fae Ue. eee ae " eet: Bc aSE Toe aay ee eee eee, ee ai 
eee 
: ee 
is wee ee a fe ; 
s oh ae we 
4 —— oe ie .— ea Si 
: mye’ EVA) 3&8 pu Nes p 
wa... . 4 a, AZ ba 
el . “af ‘@ ae _- ie 2 
(oe) ol ‘a : 
Te See (> . ae } ~~. ae di , 
3 SS gy ) Bae aaa | le 1 a ie sei ' 
"Open ake a, pe eB : ie = : 1 
: Bears | ‘ ; a %- ai % Pe 2 y — | mc -. Sees. ) r ae ati ‘ 
f ' 1 eh. ih a” eee | ee i a ™ a r 
y Sas : E. * ee 3" wet tt xs , Er 7 | ey; ef pw i bs ee 4, 4 * - 5 neticas “a re 4 ons . “ts : ma : 
: . ogi = Se ee és ee  . ele , ; . Fas 5 > Far Bsa 
; RT Ms Spe Tle Bh es | ae ee Be as. Seg as Sp Stipe é ep ‘ ber 
; 5 iw. * ees i ~ F pia ee we yep Fy 7 * ‘ we. "4 \e “ . i A’ by > iad . | 
a 2 ONES rca ad a . ee i i a et, Re 4 or ee: py i 
s; ‘oe Se Sa ws. - Pt ohoser a iy f mF ek? i, ra ee : tee Sit ae 
a #4, 3; Fhe Se Nag Sed Sy Tair i , i an ‘. an * .] teat A) ae Oo Bins dons a 
eee Geer = i tsa | gn ill Kes, AT Ree 
J EAE pe Ci Me Wetter bccn stn ilk ea 
Fs She 2. Re » La + gs * ©. - es es. io . 5 “eae ee. Seen gz. ; : 4 oe he 9 Byte i 
: Loge SS i ee Me ne ony ere : 
inte. iets Cie es maa ae gee ; vo ee oe = oriaeaielianeees a = OF SG ‘Ast ie tf 
| 1 See a Ce Mi el dod Se NiekisS 
ae pais Minti A a ee mame CS, Se eS te ae 
Be er tS re ne Tp Nae ca 
. iar 2 : a j. ~" we : ' & be ci ‘a ; -* a - B B eo 5 * ~ q a 4 4 *. " A ‘4 . vl nt, al # 
Piste aie FR. PLR Oe eS B® OR TERROR ET Oe gh 
> Pv ae Pin 2 4 Lay OM: by ol RS _— ‘“e rt Y ae ‘ J ay pag tie +t ey ce 
as ae ~~ se eae & Yes wane y Yee Se eae * ae Cima. 
: ae Se te” | aoe gt PN {/ ¢ nee ioe we Syme t 
CO ee ee a ee Sat Reis. TS hoy *, y ibe I ah 
. et a ee i ies %: ee tm ‘Sh 44 a 7 ed nS mb 5 % 
: ee CN Chay ae ; hn eee My aie” # Boy ae se 
‘A wee, at AFee ye. i de an ae ve “<i , Ea Oe ae 
tie ; 2 
f (; 
Ay 
Ay 
va fi 
r y id 4, 
= y uw 
. “ 
« 
- «4 
‘4 “4 
: 7 Nv y aS 
= 7 “4 { 7 
j 4 ; 
>. 7 ~~ 
& , <i r > JS 
; Fi U9 
f 2 Y, 
ee . 77 
ae ——> re 
| = 
b 
| | 
a 
ee 371 
; pee OS ae ah re ol ia IR TN a ie oe iia ; Y 
we a i (ae aia el eee eri 1 as Thee. dee ag a | At ee | cee ae i sis het 
-) ee ere perme ues, So ei SS 3 ce See ens hes 


“You can't buy a new tractor like it today,” 
says A. H. Kropf, Jr., referring to the tractor he 
repowered with a 2-cycle GM Diesel engine. ‘With 
the extra power of this engine, I don’t have to 
shift gears as often and I can cover more ground. 
Pulling three 14’' bottoms I can plow one-third 
more acres in the same time. It’s easier to start 
and because there's less shifting, it's easier to 
operate.’ Fuel consumption averages less than 
two gallons of fuel oil per hour. Mr. Kropf, who 
farms 400 acres near El Dorado, Kansas, figure 


the GM Diesel has cut hi 


Dependable Stand-By Power. If refrigeration 
were off for only four hours in the summer, Shoen- 
berg Farms would stand to lose the equivalent of 
16 carloads of eggs. This modern 650-acre farm 
at Arvada, Colorado, also has freezer space for 
two carloads of fresh-frozen turkeys; electrical 
milking machines for a 200-head herd of Hol- 
steins; heat and light to raise 60,000 chickens. To 
safeguard this vast operation, a General Motors 
Diesel generator set was installed to supply 
power in emergencies. The set autom 

picks up the load the instant it is needed. 
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When you buy farm equipment, you expect to get your money back—either by 
cutting costs or increasing production. You do both with a General Motors 


Diesel. First, it uses fewer and cheaper gallons of fuel to do a job—saves . / DETROIT DIESEL 
40 to 70% in fuel costs over gasoline power. A GM Diesel is built to last for age 


sciavia Motors, 
years, with all wearing parts readily replaceable. And because of its smoother, 


m2 qy ENGINE DIVISION 
steadier, faster-accelerating 2-cycle operation, this Diesel gets work done POWER |} GENERALMOTORS « DETROIT 28, MICHIGAN 
faster. GM Diesels are available as original or replacement power for all kinds 
of farm jobs from 16 to 840 H.P.; or as stand-by generator sets, 121/2 kw to 200 


yle een, ... Up to 840 HP. 
kw. See your GM Diesel distributor or write for booklet, ‘‘For the Business ” wie 
Man on the Farm.” 
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ONE-WIRE BRAID HOSE ASSEMBLIES 
for medium-and low-pressure service 


Factory-assembled to your specifications—you get just what you need. 


Long, uniform, positive grip assured by internally-threaded coupling 
shell. 
Eliminates leaks and blow-offs in medium- and low-pressure service. 


Sizes and types for every application — available with solid male or 
union malg ends. 


“O" ring seals prevent leakage between swivel ends and the coupling 
body, 

Use of swivel male ends eliminates need for adapter unions, reduces 
the number of joints, and lets hose assume normal position when pres- 
sure is applied to the line. 


Exclusive Anchor Max-Flo coupling gives you the equivalent of unre- 
stricted flow through the couplings, 


Positive leakproof connection without 
threaded joints. Bolt centers are located 
to distribute the forces evenly and 
prevent tilting of the clamp halves. 

Easy to assemble with small 

automotive-type wrench. 


; . } ANCHOR COUPLING CO. INC. - 
Get more information, Attach coupon to your | Dept. AE63, Libertyville, Illinois 5 
letterhead and mail today! & Yes, I'm interested in - 
: (1) Anchor rne-wire braid hose assemblies e 
: C] New Anchor Fianco Split-flange clamp-type coupling ’ 
§ Send me information. : 
’ 
ANCHOR COUPLING CO. INC. } 5 vm 
: 
Main Office and Factory: LIBERTYVILLE, ILLINOIS a Ne ~ : 
' 
FACTORY BRANCHES: DETROIT, MICHIGAN © DALLAS, TEXAS  & Company Address , 
a ’ 
'  ] 
Sy ee 
Csaseeneeseaneessanerssseasessensan" 
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E. F. Pitre (right) of New Iberia, 
Lovisiana, the inventor, explains op- 
eration of the vertical-vaned hoe to 
John Curtis, prominent farmer. The 
hoe makes possible close cultivation 
without injuring the roots, accord- 
ing to Mr. Pitre. 


Mr. Pitre gives bearing a shot of Marfak lubricant. Marfak ensures 
full lubrication protection — forms a collar around the bearing edges, 
sealing out grit and dirt. Marfak sticks better, stays on longer, won't 
melt down and run out or dry out. The implement is Mr. Pitre’s horizon- 
tal rotary hoe. Texaco Man Floyd Folks is an interested observer. 


tie the basic principle of 
the hand hoe, Mr. E. F. 
Pitre, of New Iberia, Louisiana, 
has developed two types of ro- 
tary hoes—vertical and horizon- 
tal, as shown above. 

Some of the advantages 
claimed are closer cultivation, 
with adjustable depth of culti- 
vation. Thus it is possible to 


cultivate wheel as soon as the In all 48 states Havoline, the motor Friendly service with on-time deliveries, 
plants begin to appear, break- oil — — oe wy = og nee — want _ 
. . years behind it, is the choice of lead- get from Texaco Men. In addition, the 
ing up the crust and speeding a farmers. Havoline is a Heavy _ get better performance, longer sor « Wy wd 
plant growth. Duty all-purpose oil, ideal for gaso- life from farm machinery with Texaco 
‘ line or Diesel engines and those using Products. Texaco Man D. S. 
Mr. Pitre and the Curtis LP-Gas as fuel. It cleans as n lubri-  Spidle is ——— a tankful 
arc like > > i cates, ensuring full power and econ- of Fire-Chief, the gasoline 
brothers, like farmers the coun omy from every drop of fuel. Pete with extra “Fire-Power’ for 
try over, have found that ét pays Van Zee near Lynden, Wash., is pour- low-cost operation, at the 
to farm with Texaco Products. ing the Havoline as friendly Texaco Sandifer farm near Beaumont, 
Man E. A. Hofman looks on. Texas. 


TEXAS 
COMPANY 


DIVISION OFFICES: Aclanta 1, Ga.; Boston 17, Mass.; Buffalo 3, N. Y.; Butte, Mont.; Chicago 4, Ill.; Dallas 2, Tex.; Denver 5, Colo.; Houston 1, Tex.; 


Indianapolis 1, Ind.; Los Angeles 15, Calif.; Minneapolis 3, Minn.; New Orleans 6, La.; New York 17, N. Y.; Norfoik 1, Va.; Seattle 11, Wash, 
Texaco Petroleum Products are Manufactured and Distributed in Canada by McColl-Frontenac Oil Company Limited. 
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Near Bay City, Texas, is a stretch of virgin 
land, choked with giant oaks, pecans and 
underbrush. So dense is the foliage, that sun- 
light cannot penetrate deeper than 10 or 15 
feet. Limbs and trunks are so tightly entangled 
they form a barrier through which even a goat 
cannot pass. For centuries this jungle-like 
area has grown wild. There was just no way 
to clear it profitably. 


But with the introduction of bigger, more 
powerful postwar tractors, the picture has 
changed. Today, giant Allis-Chalmers torque 
converter tractors are wading right through it 
— ripping out brush, up rooting trees, clearing 
more in one hour than a crew of hardened 
men could hack out in a month. Best of all, 
they are laying bare some of the most fertile 
soil ever to be found west of the Mississippi 
River delta. 


Ask your Allis-Chalmers industrial tractor 
dealer to tell you more about the powerful 
HD-20 Tractor and other Allis-Chalmers 
equipment that can efficiently help with the 
new developments in modern agricultural 
engineering. 


WINDROWING After trees and brush 
are ripped up, the tractors push 
them into long rows. Piles will re- 
main here until they are dry enough 
for burning. 


COMING UP—BY THE ROOTS When the big Allis-Chalmers 
Tractor and dozer applies its weight and power against a tree, 
the tree gives way! Special ‘tree knocker” bites into the trunk 
14 feet above the ground exerting leverage which even the 
biggest in the area cannot resist. 


* 
FINAL STEP for this land-clearing team is to go back 
over the cleared area filling in the holes left by up 
rooted trees. Duck feet attached to the special dozer - 


blade turn the topsoil over on this “rediscovered” land. ° 
A trio of Allis-Chalmers Tractors clears an average 
of 10 acres a day. 
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Is there ONE chain that best meets 
your drive or conveyor problem? 
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This John Deere No. 55 
Combine uses three sizes 
of Link-Belt Precision 
Steel Roller Chain 
for various power 
transmission func- 

tions. 
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You'll find the answer in 
LINK-BELT’s complete chain line... 
a size and type for every job 


The completeness of Link-Belt’s chain line permits the selection of 


the one chain best suited for a particular need. And each chain is Ewart Detachable Link- Class 400 Pintle Chain 


engineered to provide more efficient service at lower cost. 


Link-Belt chain is made in sizes and types to serve all agricultural 
machinery requirements. And, remember—a chain bearing the 
Link-Belt double >———< arrow is your guarantee of longer chain 
life. 

For information on the complete Link-Belt line, see the Link-Belt 
representative near you. He has the answers for efficient, low-cost 


drive and conveying chain performance. 


LINK<©}BELT 


CHAINS AND SPROCKETS 


Beltr—A widely used, 
popular chain for aver- 
age or normal-duty serv- 
ice on conveyors, eleva- 


— Closed end design 
keeps out dirt, makes 
excellent service medi- 


um for drives, elevators, 


tors and drives. conveyors. 


Double-Pitch Precision 
Steel Roller Chain, for 
conveyor, power trans- 
mission applications. 


Steel Link-Belt for mod- 
erate-strength power 
transmission and con- 
veying. 


LINK-BELT COMPANY: Plants: Chicago, Indianapolis, Philadelphia, Colmar, 
Pa., Atlanta, Houston, Minneapolis, San Francisco, Los Angeles, Seattle, 
Toronto, Springs (South Africa), Sydney (Australia). Sales Offices, Factory 

Branch Stores and Distributors in Principal Cities. 13,181-E€ 
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Electronic Detection and Removal of Tramp Iron 


from Chopped Hay 


John B. Dobie, Frederic C. Jacob, and Leroy C. Kleist 
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N EXPERIMENTAL tramp-iron remover has been built 
which can remove 99 percent of the wire and nails 
from pneumatically conveyed chopped hay. The 

iron is rejected along with about one pound of hay when an 
electrical signal from a detector coil operates a solenoid- 
controlled door in the conveyor pipe. The tested model 
works with hay and air speeds up to 6,000 fpm, but there 
is nothing in the setup to prevent operation at greater speeds. 
The device is intended for use with silage as well as hay. 

The prevalence of tramp iron in hay and feed causes 
significant losses to dairymen every year. Hardware sick- 
ness, or traumatic gastritis, is the result of some foreign ob- 
ject, usually a piece of iron, penetrating the wall of the 
stomach (Fig. 1). Because of their feeding and digestive 
habits, cattle are particularly susceptible to this disorder. 
At one time nails were the most common cause. In 1926, 
Bosshart* reported that of 24 cases 18 were caused by nails, 
two by wire, one by a hairpin, and three by both nails and 
wire. The smallest article was a shingle nail, the longest a 
4-in piece of baling wire. Dr. Christensen and associates 

This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill., December, 1952, 
as a contr.bution of the Rural Electric Division. 


The authors — JOHN B. Dosir, FrepERIC C. JACOB, and LEROY 
C. KLEIst — are, respectively, associate specialist in agricultural 
engineering, assistant specialist in agricultural engineering, and 
former junior specialist in agricultural engineering, University of 
Calfornia (Davis). 

*J. K. Bosshart, case report by Cornell Veterinarian, vol. 16, 
no. 4, 1926. 

Author's Note: The authors are indebted to J. B. Powers, Uni- 
versity of California (Davis) for his contributions to this investi- 
gation and to the California Committee on Relation of Electricity to 
Agriculture, under whose auspices this project has been conducted. 
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in the University of California college of veterinary medi- 
cine clinic indicate that 1 to 6-in pieces of baling wire now 
cause about 90 percent of their cases of traumatic gastritis. 
A 2-in picce is most dangerous. Fig. 2 shows a collection of 
wire removed from a cow. All pieces shown had pierced the 
wall of the reticulum. A similar collection was found loose 
in the reticulum and rumen. Nearly all tramp metal found 
in the stomachs of cows has been ferromagnetic. 

The growing incidence of baling wire in hay and grass 
silage is a result of the increase in field baling and chopping. 
Careless operation of wire-tie field balers may result in 
short ends or whole bale ties being deposited in the bales or 
left in the field to be picked up in a subsequent cutting. 
Chopping hay from contaminated fields or chopping baled 
hay are common ways of introducing bite-size wire into the 
cow's ration. 

Incidence of hardware sickness varies with locality, but 
the problem exists wherever hay ts fed to cows. In areas 
where twine-tic balers are used exclusively or where no bal- 
ing is done, tramp iron still finds its way into the feed as 
pieces of fence wire, nails, staples, broken machinery parts, 
or pieces from haywired machinery. Barnyard manure 
spread onto hay land may be contaminated with tramp iron. 

The most serious problem in removing tramp iron from 
feeds arises with stemmy materials such as hay and silage. 
Plate magnets, magnetic pulleys, duct magnets, and the 
air-flotation process may all be used to advantage for re- 
moval of iron from liquid, ground, or granular feeds. In 
the case of hay and silage, however, the duct magnet alone 
has gained a common place in farm installations, but only 
with partial success. 


A duct magnet, which ts a short section of blower pipe 


Fig. 1 Section of a cow's reticulum showing embedded wire. Further 

} i 

penetration would be likely, and would normally cause infection or 
even death to the animal 


Fig. 2) Wire and nail removed from one cow by veterinarian’s 


operation. Paper match at upper right 1s for size comparison 
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with two or more plate magnets placed as baffles, may be used 
in a pneumatic system to remove tramp iron from the hay. 
Reasonable efficiency may be expected provided the hay is dry 
and is not conveyed at too high velocity. Basing his figures 
on several years’ experience, one manufacturer of magnetic 
ducts? estimates the following efficiencies in iron removal: 

Center-throw chopper-blower 75 to 95 per cent 

Chopper with attached external blower 70 to 85 per cent 

Tangential-outlet chopper-blower...20 to 50 per cent 

These figures show that the tangential-outlet blower, a 
type commonly used on farms, cannot be properly pro- 
tected against tramp iron with a duct magnet. Duct magnets 
are often used on top-outlet chopper-blowers, but tramp 
iron continues to slip by and cause losses in cattle. 

Another approach to the problem is to remove some 
of the hay at the same time the iron is removed. A com- 
mercially available metal detector was sought which could 
be made to operate a rejecting device to kick out the iron 
and the hay surrounding it. Several manufacturers produce 
metal detectors that operate at maximum conveyor speeds of 
about 600 fpm. In conjunction with a belt conveyor such 
a detector could suffice, but a pneumatic conveyor may oper- 
ate at more than ten times this speed. 

EXPERIMENTAL DETECTOR 

The experimental iron detector is one especially in- 
tended for high conveyor speeds. It is not sensitive to 
moisture or non-ferrous metals, since its search field is 
steady—similar to that produced by a permanent magnet— 
rather than alternating, as usually used for metal detectors. 
A ferromagnetic material passing through the weak mag- 
netic field causes a momentary disturbance in that field be- 
cause of a change in reluctance of the magnetic path. This 
changing flux linking with the pickup winding generates a 
small voltage in that winding, which is then fed to the de- 
tector amplifier. The lines of flux in the pipe are axial. If 
other than ferromagnetic materials were to be detected, 
then a transverse field might by employed, since a flux 
change would be caused by eddy-current losses. 

A fast-moving piece of iron produces a greater rate of 
change in the field and induces a higher voltage in the 
pickup winding than a slow-moving piece. Thus advantage 
is taken of the fact that iron pieces in hay handled pneu- 
matically are travelling fast. 

To apply this or any detection system to pneumatically 
conveyed chopped hay, the signal generated in the pickup 
winding must be amplified and made to operate a rejection 
device placed downstream from the inspection coil (Fig. 3). 
Timing of these operations must be accurately controlled 
because the iron-contaminated hay is moving at a rate of 
100 to 160 fps through the blower pipe. It is essential that 
the electrical circuit be completed and the rejection device 
operated as quickly as possible to minimize the distance the 
iron travels before being rejected. Hay and iron travelling 
160 fps would allow only 0.1 sec for the iron to move 16 ft 
in the pipe. In most installations the blower pipe enters the 
barn 20 to 25 ft from the ground. Allowing for the height 
of the blower outlet, this leaves 15 to 20 ft of vertical rise 
in the blower pipe before it enters the barn. At this maxi- 
mum blowing velocity, then, if the iron is to be rejected be- 
fore entering the barn, the rejection device should operate 
in 0.15 sec or less. 


tLetter from Columbia Engineering Service Co., San Francisco, 
Jan. 28, 1952. 
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Fig. 3 Sketch of detector-rejector system. Tramp iron passing 

inspection coil generates a small voltage that is amplified and 

energizes gate solenoid. The minimum distance from coil to gate is 
determined by air speed and by speed of gate movement 


In planning a suitable rejection device to operate on a 
pneumatic chopped-hay conveyor, several criteria must be 
satisfied. It must operate quickly and easily to meet the 
time factor. It must be positive in action, requiring a 
close fit to insure that all the hay and iron are rejected when 
the device is in the reject position. It must not impede the 
normal flow of hay and air, and must be self-cleaning when 
operated. Nothing can be used that might occasionally tend 
to clog the blower pipe. It must be built ruggedly to carry 
the weight of pipe attached to it and still maintain its close 
fit and ease of operation. 


Thus a system to remove tramp iron satisfactorily from 
chopped hay by this method involves three interrelated 
pieces of equipment, each a separate engineering problem. 


THE INSPECTION FIELD 

As implied earlier, the inspection field consists of a 
means to produce a steady magnetic field and a winding to 
detect changes in that field. The magnetic field is weak, 
in the range of 100 to 150 gauss, since it would be objec- 
tionable to have a magnetic field strong enough to catch and 
hold pieces of iron at this point. The pickup winding is lo- 
cated within the magnetic field, where it will be affected by 
disturbances produced by passing picces of iron. Be- 
cause of its non-magnetic properties, a short section of 
aluminum blower pipe is used for mounting the inspection- 
field assembly. Motion of the pickup winding with respect 
to the field will also generate a voltage which cannot be 
distinguished from the voltage produced by iron. It is 
necessary therefore to provide rigid construction of the in- 
spection assembly. In addition to vibration, metal de- 
tectors may be somewhat sensitive, when operated from a 
power-line source, to disturbances caused by other electrical 
equipment. The effect of spurious signals resulting from 
these conditions can be minimized in equipment design. In- 
creasing the sensitivity of the detector, however, increases 
the difficulty in eliminating the unwanted signals and in- 
creases the cost of the device. Veterinarians generally agree 
that pieces of iron shorter than ¥4 in are not likely to cause 
hardware sickness. With this information as a guide, the 
design of the electronic detector was aimed at a sensitivity 
sufficient to detect reliably a piece of baling wire 2 in long. 
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THE AMPLIFIER-CONTROLLER 

Sensitivity of the system is dependent not only on the 
strength of the signal provided by the inspection-field pick- 
up coil, but also to a lesser extent on the design of the 
amplifier. The signal can be amplified to any reasonable 
amount. Amplification of 500 times by a conventional volt- 
age amplifier with pass band centered at about 200 cycles 
per second increases the output of the pickup coil to several 
volts. This is sufficient to operate a thyratron (high-speed 
electronic switch). 

Operation of the reject device is controlled with the thy- 
ratron and two relays. A high-speed relay is used for ac- 
tual operation of the gate, resulting in a total operating time 
for all electrical parts exclusive of the reject gate of less 
than 10 milliseconds. This allows most of the operating 
time of the system to be available for operating the reject 
gate. Such a high-speed relay has operated satisfactorily 
under test for an estimated 300,000 times, probably more 
than would be required in several years’ operation in a 
farm installation. The thyratron-relay unit performs two 
additional functions. 

It must provide a specified hold time on the reject gate 
in its reject position. This is because variation in operating 
speed of the blower, friction on the blower pipe, or over- 
loading may cause the piece of tramp iron to move more 
slowly than its anticipated maximum speed. The coil-to-gate 
distance must be established by the maximum velocity of 
the iron. Any reduction from this velocity must be com- 
pensated for by holding the gate in reject position until 
the piece has been ejected positively. In order that the loss 
of hay may be kept at a minimum the hold time should also 
be kept at a minimum. Present experiments range up to 1 
sec hold time, with an average of ¥/2 sec. 

The relay circuits take care of the possibility of a second 
piece of tramp iron passing the inspection coil before the 
first piece has been rejected and the gate returned to normal. 
A long piece of wire entering a chopper would be cut into 
short pieces following cach other in rapid succession. If the 
gate was required to return to normal position before re- 
jecting a second piece of iron, such a rapid-fire condition 
would result in some iron escaping rejection. The hold-time 
circuit therefore provides that a new rejection cycle can be 
initiated at any time, regardless of the position of the reject 
gate. Should the door be in the reject position at the time a 


Fig. 4 Cutaway drawing of experimental gate in reject position 


second piece of iron is detected, it will be kept in that posi- 
tion for another normal hold period. Should the reject 
door be in its return stroke when an impulse is received, it 
would immediately be re-energized to return to the reject 
position. 

In the experimental amplifier-controller an additional re- 
lay switch is incorporated to operate a buzzer in the event of 
a tube failure. An external light indicates power continuity. 

THE REJECT GATI 

The single-vane gate, as shown in Fig. 4, is a sturdily 
constructed version of the simple deflector gate often used 
in pneumatic systems. In its normal position, the vane 
forms one side of the duct, with hay and air passing straight 
through. In moving to the reject position, the vane swings 
across the duct, leaving an opening through which the iron, 
hay, and air are deflected. As one path is closed, another is 
opened. When the change takes place, hay may momen- 
tarily flow in both paths. Careful construction permits a close 
fit, with little possibility of hay or iron jamming the vane. 

Gate Design. The design of the vane is of utmost im- 
portance because of its high operating speed and the re- 
sultant large amount of kinetic energy which it must ab- 
sorb during acceleration. If there is no force from air or 
hay on the gate vane, or if the torque from the source is 
balanced out by construction, then the equation of motion 
of the vane is 


I (d20/dt?)+SO0=T—S Oo . pee & 
where / — inertia of the system 
# angle vane makes with its normal position 
$=torsional constant of return spring 
/=time 
T solenoid torque 
6o—=angle of preset in return spring. 
Movement from the normal to reject position, denoted 


by the subscript 1, is represented by the solution of equa- 
tion {1} 


61=(T—S 0/S) {1—cosV(S/I)t} . . [2] 
Similarly, movement from the reject to normal position 

is denoted by the subscript 2 
62—= (A } 60) cos Vv (S/I )l- bo ‘ ‘ ‘ . - [3] 


where 4» is the maximum angle made by the vane to its 
normal position. 


The maximum bending moment occurs at the start of a 
stroke. At the beginning of the normal-to-reject stroke this 
moment 1s 


Mi=I,(T—S 60)/I14+X%. . . . «wd 
and for the reject-to-normal stroke 
Mo2= —I, S/I (4 f 60) + Xr . . ‘ ° ° . {5} 


where /, =inertia of the vane only 
X,=air and hay torque for vane in normal position 
X,=air and hay torque for vane in reject position. 
Equations {2} and [3] yield the times 7; and rz for the 
gate to open and close. 
t1= V (I/S) cos* [1—S 6./(T—S60)}  . . [6] 
r2= V (I/S) cos*[0/(60+G0)}- . - . . [7] 


. 
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Fig. 5 Relation of static pressure, air velocity, and operating time of 
8-in gate for one experimental arrangement. Vane is of 16-gage iron, 
double construction 


Inertia of the vane and solenoid plunger ts 


1 (ph d*/3 sin'O,) + (m y*/017) {8} 


where p—density of vane 

4 vane thickness 
blower pipe diameter 
mass of solenoid plunger 


solenoid stroke. 


This equation shows that as the size of the gate ts increased 
to accommodate tncreased pipe diameter the term represent 
ing vane inertia varics with the fourth power of the diam- 
eter increase. The second term representing the solenoid has 
been found to be small. Equation [6] shows that the oper: 
ating time will change as the square root of inertia, hence as 
the square of pipe diameter. If the vane thickness ts in- 
creased, then the effect of inertia may be even greater in 
limiting operating speed. 

The preceding equation of motion assumed the torques 
caused by air and hay movement to be cancelled out. The 
gate shown in Fig. 4 does not cancel these effects. The 
torque X,, caused by air static pressure p for this gate design ts 

X,= p d*/2 sin*4, {9} 
This torque, increasing as it does with the cube of blower 
pipe diameter, imposes a practical restriction on the size of 
such a gate. The solenoid must be large enough not only to 
overcome this torque but must stretch the return spring and 
still have reserve for accelerating the vane. 

Means for cancelling the forces caused by pressure and 
velocity heads are desirable. A balanced (butterfly valve) 
construction would be satisfactory but would increase iner- 
tia. A mechanical arrangement of springs could be employed 
on a simple vane, but would become less effective as the 
required range of operating conditions was increased. 

Gate Construction and Data. To facilitate construction, 
the gate is made in square cross section of ¥4-in steel plate. 
(The 8-in gate is constructed of ¥-in aluminum plate.) 
The reject pipe is at a 45-deg angle from the downstream 
side. All joints are made with machine screws to forestall the 
possibility of warping from application of heat in welding. 

A single thickness vane of 16-gage iron operated in the 
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Fig. 6 Transit time of wire pieces and tobacco pipe cleaners through 
31 ft of 8-in blower pipe 
-in gate with 36-in-lb of torque failed after several hun- 
dred operations in an air stream averaging 4,500 fpm veloc- 
ity. A double thickness of 16-gage iron assembled as shown 
in Fig. 4 withstood 200 to 300 thousand operations with the 
same force applied but with a somewhat higher average air 
velocity. Tests on a similar vane of 26-gage spring steel in 
the 8-in gate operated 1000 times with 55 in-lb of torque 
and 7000 fpm air velocity without indication of failure. The 

lighter material resulted in faster operation. 

Power for moving the vane is supplied by a solenoid 
because it 1s quick acting and easily controlled electrically. 
Satisfactory results have been attained on the 6-in and 8-in 
gates at velocitics up to 6000 fpm with solenoids providing 
18 lb and 27.5 lb pull, respectively. All tests have been 
made with 1¥2-in solenoid stroke through a 2-in lever arm. 

A soft return spring (2 to 1 lb per in elongation) 1s 
desirable for fastest operation of the gate, but its use ts 
limited to a maximum air speed of about 4,500 fpm on the 
6-in gate. A stiff spring (16 lb per in) was found to be 
more satisfactory for high-velocity operation. At low static 
pressure, some preset in the spring is necessary to hold the 
vane in its normal position. With high static pressure, the 
preset is not needed, thus reducing the spring load on the 
solenoid during the initial part of its stroke. On the return 
stroke a force due to velocity pressure must be overcome in 
addition to that of static pressure. 

The effect of air velocity on the experimental 8-in gate 
for a given installation is shown in Fig. 5. At a given static 
pressure gate-operating time decreases with increasing air 
speed up to a critical point, beyond which a reverse effect 
is obtained. 

Observations of Farm Forage Blowers. The wide range 
of velocities of air and hay in the blower systems complicates 
the problem. Designing a single-vane gate for operation at 
high velocity means overdesigning for the average condi- 
tion. Manufacturers’ recommended operating speeds on their 
blowers indicate a considerably lower air velocity than has 
been found in numerous actual installations. 

Table 1 shows data taken on three installations, which 


are representative of what has been found in the field. 
TABLE 1. FIELD OBSERVATIONS ON BLOWER SPEEDS 
Maximum 

Maker's recom- Observed velocity of air 
mended rpm rpm in pipe, fpm 
700 1,040 8,490 
2,050 2,260 9,390 
1,750 1,876 6,340 


Type of blower 
Tangential outlet blower 
Ensilage mill w/attached blower 
Top outlet hammermill 
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From these figures it appears that chopper blowers are 
normally operated more nearly at manufacturers’ recom- 
mended speeds than forage blowers. Capacity of the chop- 
per is the controlling factor. In the case of the forage 
blower, the capacity is mainly a function of its speed. If the 
pipe tends to plug, the operator increases the speed of the 
blower until it will handle forage at the rate he wishes to 
feed it. One commercial operator was operating his blower 
at such speed as to obtain nearly 11,000 fpm air speed at the 
end of the pipe. Field tests indicate that, to handle most 
field conditions, the reject gate should be made to operate 
throughout an air-speed range of 6,000 to 10,000 fpm. 


Static pressure varies with the amount of pipe, the num- 
ber of bends or restrictions, and the velocity or amount of 
air blown. A cyclone increases static pressure materially. 
Static pressure in the system may range above 6 in of water. 


COIL-TO-GATE DISTANCE 


Speed of operation of the reject gate has been of prin- 
cipal concern. The faster the gate can be operated, the nearer 
it can be placed to the inspection coil. For gaging this coil- 
to-gate distance, tests were performed to determine the speed 
of iron particles travelling through the blower pipe. Two 
detector coils were used, separated by 31 ft of pipe, and the 
time between signals of the two coils was measured. These 
data, shown in Fig. 6, permit estimates of necessary operat- 
ing time and hold time for any chosen coil-to-gate distance. 


The tests were made without hay. There was a wide 
variation in the time of transit of the wire, as could be 
expected. A few wires traveled faster than the maximum air 
speed because of the throwing action of the fan blades.4 
Many were slower because of friction on the sides of the 
pipe. When wire was mixed with hay, this variation could 
be expected to be greatly reduced, more like the range of the 
tobacco pipe cleaners. There was relatively little variation 
in the time of transit of the pipe cleaners, since they were 
airborne (as would be the case with hay). The curve shows 
the maximum velocity of the air through the blower pipe. 


The location of the reject gate will be determined by 
many factors in any given installation. The coil-to-gate 
distance will be a limiting factor, but in most cases it will be 
desirable that the reject gate be placed in the wall of the 


iG. Segler: Calculation and Design of Cutterhead and Silo 
Blower. AGRICULTURAL ENGINEERING, vol. 32, pg. 661, December, 
1951. 


Fig. 7 The experimental tramp iron remover extracted 34 pieces of 
dangerous wire and nails from this haystack. Hay was put through 
a second time with no iron found 
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barn or inside the barn. Because of the weight of the unit, 
it should be located where it can be supported easily and 
will seldom have to be moved. Provisions must be made for 
collecting the rejected material. 


EXPERIMENTAL RESULTS 

In the laboratory it has been demonstrated that a metal 
remover as described above can be made to eliminate 99 
percent of the potentially dangerous iron pieces in hay. 
When adjustment was optimum, 400 consecutive metal 
pieces were passed through the pneumatic system and all 
400 were removed. Under one field situation (Fig. 7) with 
the same equipment, 34 pieces of miscellaneous nails and 
wire were removed from about three tons of hay that had 
been condemned because it had caused much hardware sick 
ness. The smallest piece was a shingle nail, the largest a 
coiled bale wire. A second run of the hay through the iron 
remover produced no rejections, and it was believed all the 
iron had been removed on the first run. Subsequent feeding 
of the hay produced no more trouble. 

In a second field test the equipment was exposed to rain 
and fog and operated for a day every 10 days over a two- 
month period. An estimated 65 tons of hay were processed, 
and about 230 pieces of wire, nails, and miscellaneous iron 
pieces were removed, ranging from ¥2 to 12 in long. Fig. 8 
shows 108 pieces removed from 25 tons of this chopped hay. 

Both field trials were made using a 6-in-diameter blower- 
pipe system. A unit for 8-in pipe is in the laboratory stage, 
but has not been field tested. 


SUMMARY 

Tramp iron in chopped hay is an important factor con- 
tributing to hardware sickness in dairy and beef cattle 
Successful laboratory trials and limited field experience in- 
dicate that dangerous tramp iron can be removed from 
chopped hay, and probably from silage, by a reyector which 
removes some hay with the iron and which ts controlled from 
an iron detector. Sensitivity can be made ample to detect all 
pieces of iron of a size dangerous to cows. A test model of 
the device operates over a considerable range of the opera 
tional variables encountered in actual installations pneumat 
ically conveying chopped hay. The equipment is not unduly 
complicated, and it is felt that economically such a metal 
remover ts feasible. 


im 


Fig. 8 A total of 108 pieces of wire and nails taken from 25 tons of 
hay by tramp iron detector-reyector 
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Power and Torque Distribution in Farm 
Machine Drive Shafts 


D. E. Burrough 


ASSOC. MEMBER ASAE 


HE need for a method of measuring power and torque 
distribution in various drive shafts of farm machines 
is well recognized by farm equipment manufacturers. 
Such measurements coupled with a detailed knowledge of 
the characteristics of such loads will be a valuable aid in the 


improvement of existing machines and in the development 
of new ones. 


Methods for determining the total power consumption 
of a machine such as a combine, baler, etc., have been used ; 
however, the adaptation of these methods to the component 
drives of a machine is almost an impossibility. In the cases 
where these methods have been extended to the measure- 
ment of the load distribution, extensive changes in the ma- 
chine were necessary. 

The purpose of this paper is to show how the desired 
load characteristics may be obtained under field-operating 
conditions. The method requires only minor changes in the 
machine, thereby reducing the cost of the instrumentation 
and assuring that the machine being tested will have the 
same characteristics as production models of the same de- 
sign. The initial equipment cost is approximately $2500 
and the cost per shaft including labor is $30. 


This paper was presented at the winter meeting of the American 
Society of Agricultural Engineers at Chicago, Ill., December, 1951, 
as a contribution of the Power and Machinery Division. 

The author—D. E. BurrouGH—is assistant professor of agricul- 
tural engineering, Purdue University. 
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Electrical circuit for torque measurement 
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Application of Wire-Resistance Strain Gages: When 
a round shaft is subjected to a pure torisonal load, theoreti- 
cal analysis shows that the principal strains occur on planes, 
the angles of which are 45 and 135 deg to the direction of 
the applicd load. A strain gage placed on the shaft along a 
45-deg helix will be subjected to a strain either compressive 
or tensile dependent upon the direction of the load. 

Since the relationship between the induced strain and the 
applied load is linear up to the elastic limit and also the 
change in resistance of the gage is linear with respect to the 
induced strain, the change in resistance of the strain gage is 
a direct relationship with the applied torque. 

Practically all shafts transmitting power are subjected 
to a transverse load. This type of loading induces a strain 
on the surface of the shaft which must be cancelled if the 
signal from the gages is to represent only the torsional load. 
Four active gages are used to eliminate the effect of the 
transverse load and also to provide a greater signal repre- 
senting the applied torque. The gages are connected to 
form a Wheatstone bridge (Fig. 1). The two gages lying 
on the same helix and displaced radially by 180 deg form 
opposite legs of the bridge. By this placement the gages 
in the opposite legs of the bridge sense the same magnitude 
of strain due to bending but of an opposite sense, and con- 
sequently the bridge remains in balance. 

In most cases single gages may be used to construct the 
bridge; however, the grids of the gages are displaced by ap- 
proximately ’% in along the shaft. This condition means 
that all ¢ ges do not sense the same magnitude of strain 
due to bending. On some installations where the ratio of 
bending moment to torsional moment is high, this effect 
shows as a cyclic change in the record level. The effect due 
to bending can be cancelled entirely by the use of a strain 
gage rosette, since this type of fabrication makes it possible 
to locate the active portion of the gages at the same posi- 
fion along the shaft. Since the rosettes are rather stiff, they 
are not adapted to application on a shaft whose diameter is 


.2 (Left) Exploded view of one collector cell @ Fig. 3 (Right) Assembled view of a collector 
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Fig. 4 (Left) Collector installation ¢ Fig. 5 (Right) Recording equipment and generator 


less than 1 in. Usually the effect due to bending is not no- 
ticeable and the use of single gages makes it possible to lo- 
cate the bridge on the shaft, if there is available an axial 
length of one inch. 

Transition Unit From Rotating to Stationary Circuit. In 
measuring torsional strains on rotating shafts a collector 
must be used to make contact between the strain-gage bridge 
and the recording units. 

The most common method used is the slip-ring and 
brush collector. The slip-rings rotate with the shaft and the 
brush contactors are stationary. This type of collector is 
satisfactory for some installations; however, the lower limit 
for accurate results is around 6000 psi in torsion. In many 
cases the induced stress due to torsion is below this figure 
making it necessary to increase the stress level in the region 
where the gages are located. 

The common procedure to increase the stress level has 
been to reduce the cross section of the shaft. This method is 
applicable if the shaft is not subjected to a combined load- 
ing; however, in practically all cases the drives of an im- 
plement are powered by belts, chains or gears, all of which 
produce bending in the shaft. Once the cross section has 
been reduced for the purpose of increasing the torsional 
stress level, the shaft is not able to carry the additional 
transverse load. This condition makes additional support 
bearings necessary which in turn increases the cost of the 
instrumentation. Commercial torque-tacters may be used 
but in most cases the use of this item requires support bear- 
ings and a jackshaft to transmit the power. These changes, 
while costly, also disrupt the normal power train, thereby 
changing the characteristics of the drive. 

A mercury-bath collector was developed in an effort to 
obtain the desired characteristics of stable contact resistance 
and equal resistance under static and dynamic conditions. 

The collector was made with four cells to accommodate 
the four lead wires from the bridge. Contact was made 
through a rotating disk and-a stationary ring which were 


Fig. 6 (Left) Loading characteristics of a combine fan drive shaft ¢ 
Fig. 7 (Right) Starting torque requirements of a flywheel-type forage 
harvester 


in contact with a mercury well. Plastic was used to make the 
non-conducting portion of the cell with copper disks and 
rings for the conducting elements. Figs. 2 and 3 show an 
exploded view of one cell and an assembled collector re- 
spectively. The over-all length is 4in and the width is 
3’ in. The rings and disks were amalgamated with mer- 
cury to give more stable resistance characteristics. Labora- 
tory tests were conducted to determine the variation in re 
sistance of the cells. 

The resistance varied from 0.00585 ohms at static con- 
ditions to 0.00565 ohms at 2500 rpm. The voltage variation 
across a resistor in series with the collector was not notice: 
able on an oscilloscope with a preamplifier even during the 
transition period when the mercury was changing its post- 
tion from a well at the bottom of the cell to a ring around 
the inside of the cell. 

Tests conducted under actual operating conditions indi- 
cate the lower limit of the collector is approximately 350- 
psi torsional stress with a recorded deflection of 1 in. A 
torsional load of oniy 60 lb-in would induce this stress in 
a shaft 1 in in diameter. With this stability the lower limits 
of the torque-measuring technique is no longer governed 
by problems involving the transition from rotating to sta- 
tionary elements of the circuit. 

Tests conducted to date on various agricultural machines 
indicate an average induced torsional stress of around 2000 
psi. As can be scen, this method will give readable records 
under these conditions. 

Installation of the Gages and Collector. The collector is 
driven by a rubber connection between the shaft to be meas- 
ured and the collector rotor. This type of connection allows 
some angularity and axis displacement between the shafts. 


) in-Ib Total ~~ Torque 


Pickup and 
Feed Rotts — 


Fig. 8 Torque requirements of the feeder and pickup drive and the 
main drive on a forage harvester 
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The strain gages are applied directly to the shaft to be 
studied. A clearance of approximately 1 in is necessary a- 
long the axis of the shaft while a radial clearance of ¥ in 
is sufficient. Lead wires are connected to the four corners of 
the bridge and brought out to the collector. The usual pre- 
cautions must be followed in preventing shorts to ground 
and between lead wires. The gage installation is then 
covered with plastic insulating tape for protection which ts 
sufficient for approximately a four-month period. 

If the gages are installed inboard of the bearing, the 
shaft must be rifle-drilled to provide a passageway for the 
lead wires. When it is possible to place the gages outboard 
of the bearing, it is not necessary to rifle-drill the shaft. Fig. 
4 shows the collector installed on a combine for measuring 
the power required by the separating mechanism. 


COLOR CODING ESSENTIAL FOR MAKING CONNECTIONS 


A color coding should be followed and adhered to in 
all cases to aid in making the wiring connections and trac- 
ing difficulties that might occur. 


The connections between the collector lead wires and 
those from the gages are made by bringing cach to the out- 
side of the rubber coupling. Brass bolts are used to secure 
the lead wires together. After the connection ts made, each 
lead wire is wrapped with insulating tape. To facilitate 
removal, one part of the rubber connector is fixed to the 
shaft being tested and the other half to the collector rotor. 
A rotating connection is made by a small plastic plug which 
slips into the two pieces of rubber tubing. This arrangement 
makes it possible to remove the collectors from the ma 
chine being tested and yet retain relatively easy installation 
for tests in other crops. 

In the tests conducted to date the torque in only two 
Two Brush 
model 310. strain analyzers connected to a two-channel 


shafts have been recorded simultaneously. 


Brush direct-inking oscillograph have been used to record 
the data, At present the power supply, amplifier and record 
ing equipment can be mounted on a space approximately 3 
ft square (Fig. 5). If the equipment cannot be mounted on 
the machine, a small instrument cart supported by a caster 
wheel can be attached to the machine being tested. 


The power for the unit is supplied by a small 60-cycle, 
110-v generator. Since this unit is well shielded, 60-cycle 
pickup has been negligible even at the highest amplification. 
This is particularly true when the recording equipment has 
been grounded to the generator frame. 


Test Procedure. Mechanical calibration was used in all 
cases, since careful application of the calibrating load pro- 
vides a direct reading on the record. This eliminated many 
errors possible with electrical calibration. At the end of each 
test, the unit was recalibrated to check for a change in the 
sensitivity of the strain-gage bridge or accidental misadjust- 


ment of the amplifier. 


In some cases the strain-gage bridge must be placed 
very close to the bearings. Due to the heat generated by the 
bearings, drift in the zero torque level on the record is 
sometimes evident since the gages are very sensitive to 
temperature gradients. In all cases this drift can be elimi- 
nated by operating the machine up to speed until the shaft 
has reached equilibrium conditions, and then completing 
the test run. When it was possible to locate the gages three 
inches from the bearing, there was no evidence of drift. 
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After each run, the machine was allowed to stop completely 
to determine if there was a shift in the zero torque base 
line during the run. 

The shaft speed in most cases can be obtained from a 
characteristic cycling of the load. However, this cycling 
was used only as a check against the event marker record 
and the tachometer readings. The event marker received an 
impulse each time the shaft completed a revolution. By 
counting the number of revolutions indicated for a given 
length of chart the revolutions per minute were determined 
since the chart speed was known. 

The average torque was determined by obtaining the 
area in a selected length of chart with a planimeter and di- 
viding this area by the length. This average height was 
multiplied by the calibration factor to determine the mean 
torque. The horsepower requirements could then be de- 
termined by the relationship, hp = 27N//33,000. 

Three or more test areas were selected on the chart for 
each run and the horsepower for the particular test con- 
dition was taken as the average determined from the se- 
lected areas. 


Analysis of the Loading. Although the primary intent 
of this paper is to show the technique of obtaining the 
measurements, the type of records and resulting analysis 
show the value of this method. 

The records obtained show the variation in torque 
caused by the different units linked by gears, belts or chains 
with the drive being studied. This factor allows the investi- 
gator to determine the actual conditions under which the 
drive operates. 


RECORDS SHOW VARIATION IN TORQUE BY DIFFERENT UNITS 


The maximum and minimum applied torques and the 
frequency of the cycling is immediately evident from the 
record. As noted during one test, the characteristic loading 
of a fan had a torque range of approximately 400 Ib-in, 
but the addition of a unit which acted as a flywheel reduced 
the range to 200 Ib-in. The primary cause of this variation 
could be traced back to a reciprocating unit in the same 
drive. Fig 6 shows a representative portion of the loading 
for the fan drive shaft. 

During tests of a forage chopper the piston impulses 
from a four-cylinder engine caused a torque range of 3000 
lb-in under partially loaded conditions. These impulses had 
a frequency of 60 cycles per second since the engine was 
running at 1800 rpm. The starting torque required for the 
flywheel cutter is shown in Fig. 7. The total torque require- 
ment and the requirements of the pickup feed rolls and 
conveyor drive are shown in Fig. 8. The power required for 
the chopping and blowing process can be obtained by sub- 
tracting that required by the header units from the total 
power required. 

Limitations and Benefits. Although the test setup 1s 
simple, its use must be limited to a small group of engineers 
who understand the functions and characteristics of the 
machine being studied. These men should be familiar with 
the strain-gage method but need not be trained in all phases 
of the strain-gage technique. 

The same group who conducted the field tests should 
supervise if not do the analysis of the resulting data. This 
is necessary since certain characteristics will be evident on 
the resulting record which can be best analyzed by those 
men who conducted the tests. (Continued on page 386) 
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Liquid Meter for Slow and Varying Flow Rates 


J. H. Pomroy and C. K. Otis 


OR measuring the quantity and rate of flow of juice 
flowing from an experimental soil filled with high- 
moisture hay silage, a means of measuring and record- 

ing was needed. Such a device had to work in a damp 
atmosphere, and had to be self-operated and dependable 
over a long period of time. It had to be capable of record- 
ing the total juice flow and also the rate of flow which 
varies considerably. It was necessary also that it be easily 
cleaned and have few moving parts. 

Using a suggested method of volume measurement, a 
meter was developed that satisfied the above requirements 
and in addition operated over extended periods with little 
or no attention. The device described consists of the fol- 
lowing parts: 

1 The revolving drum within which the metering is 

done 

2 A welded steel pipe frame 

3 A retarding device that prevents the drum from 

discharging liquid before the metering compartment 
is filled 

A mechanical counter for recording the drum revo- 
lutions 

A microswitch that actuates a solenoid-operated 
marking pen on a time chart. 

The heart of the device is the revolving drum. Within 
the drum there are four compartments (Fig. 1). The inlet 
compartment is of cylindrical shape concentric with the 
hollow shaft located on the central axis of the drum. In 
the sides of this compartment there are three slots forming 
the inlets into three metering compartments symmetrically 
placed around the central compartment. Each of the three 
metering compartments is identical. Each has an inlet slot, 
a dam, an air vent, and a discharge duct. The dam con- 
fines the initial flow of the incoming liquid at the inlet 
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Fig. 1 Diagrammatic sketch of the revolving drum of liquid-meter- 


ing device showing principle of operation 
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end of the metering compartment causing the drum to 
quickly come to rest after discharge of liquid from the previ- 
ous compartment. The air vent insures complete filling of the 
compartment. A discharge duct at the periphery of the 
drum empties the metering compartment as the drum 
revolves, 

The drum is made from galvanized sheet metal coated 
on the interior with an asphaltic paint and on the exterior 
by a rust-resistant paint. Although a transparent plastic front 
is not necessary, it was found to be extremely valuable for 
observing the operation of the device, since the liquid 
within could be seen, making it easy to check the proper 
filling of the metering compartments. 

Two sealed precision ball bearings were mounted in 
standard pipe floor flanges which were bolted to the ends 
of the drum concentric with its central axis. The bolt 
heads on the front face of the flange are used as lugs for 
the retarding device (Fig. 2). A spec ial head formed on 
one of the bolts on the rear flange actuates the mechanical 
counter and the microswitch (Fig. 3). The hollow shaft 
on which the bearings rotate is cantilevered from the frame. 
A slot along the bottom of this shaft forms the inlet for 
the liquid entering the drum, 

The flow of the liquid from the silo is directed into 
the hollow shaft and discharges into the cylindrical com- 
partment of the drum, As the liquid rises in this compart- 
ment, it flows through a slot into one of the three metering 
compartments surrounding the cylindrical section. Flow 
continues, filling the metering compartment completely 
and then filling the cylindrical section to the level of the 
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(Left) Front view of liquid meter 
can be seen through plastic face. 


Fig. 2 Metering compartments 
Retarding device is shown in 
foreground. Mechanical counter and air vent at top © Fig. 3 
(Right) Rear view of liquid meter showing hose inlet connection 
microswitch for electrical recording of drum revolutions, bell-crank 
linkage for mechanical revolution counter and metering compart 


ment outlet at periphery of drum 
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slot inlet to the adjacent metering compartment, From this 
point on any additional liquid will flow into the adjacent 
compartment effectively unbalancing the drum and causing 
it to rotate. A slight rotation of the drum isolates the 
filled compartment and any additional unbalancing causes 
the drum to rotate further, lowering the elevation of the 
discharge lip thereby allowing the compartment to empty 
itself. The drum has then revolved one-third revolution 
and is in position for tne filling of the second metering 
compartment. This process is repeated continuously until 
the flow of liquid to the meter ceases. 

By calibration, the volume of liquid discharged in one 
revolution of the drum can be determined. The drum 
revolutions are recorded on the mechanical counter through 
a linkage attached to the frame. The same lug on the 
drum that actuates the mechanical counter also operates a 
microswitch which in turn causes a solenoid-operated 
marking pen to make a mark on the edge of a time chart, 
furnishing data that can be used in calculating the rate 
of flow at any time. Power failure will temporarily knock 
out the marking pen, but the mechanical counter continues 
to record the total number of revolutions of the drum. 

The frame consists of a three-legged base with leveling 
screws and an upright column to which is welded the 
hollow drum shaft. Attached vertically to the back end 
of the shaft is a vent pipe which also acts as a support 
for the mechanical counter. A pipe tee at the base of the 
vent pipe serves as the liquid inlet to the hollow shaft. 
Supports for the microswitch and mechanical linkage are 
welded to the hollow shaft. A standard ratchet-type coun- 
ter is used to record the total number of revolutions of the 
drum. The lug on the drum flange actuates a bell crank 
which in turn operates the ratchet counter through a link- 
age. The counter is mounted high on the vent pipe since 
the device is used in a pit and this high mounting permits 
easy reading of the counter. 


MICROSWITCH MEASURES THE RATE OF FLOW 


For measuring rate of flow, a fully enclosed micro- 
switch, in response to the action of the lug, completes the 
circuit to a solenoid-actuated marking pen on a time chart. 
In the case of this installation the marking pen was mounted 
on a thermocouple recorder that was recording temperatures 
in the silo. A mark is made at the edge of the chart for each 
revolution of the drum, and from this data and the capacity 
of the drum, the rate of flow can be determined. 

Although a change in design may possibly eliminate 
the need for a retarding device, it was found necessary 
in this case. A lever arm hinged at one end to a collar 
fastened to the front end of the hollow drum shaft is held 
down by a counterweight secured to the arm by a setscrew 
(Fig. 2.) A projection on the arm strikes one of the bolt 
heads protruding from the front flange of the drum pre- 
venting rotation until the metering compartment is com- 
pletely filled. The weight of the liquid flowiag into the 
next compartment forces the drum to turn against the 
retarding effect of the counterweight. The projection on 
the arm slips by the bolt head, the arm drops again to the 
down position and the next bolt head comes to rest against 
the projection. The collar on which the fulcrum bearing 
is mounted is adjustable on the hollow shaft and the posi- 
tion of the counterweight on the arm can be changed. With 
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Fig. 4 Hydrograph of juice flow from an experimental silo 
(14x45) filled with legume silage having average moisture content 
of 79 per cent 


these adjustments the correct positioning of the drum to 
assure compiete filling of the metering compartment can 
be obtained. 

This device can be used for very low flows of liquid 
up to a probable maximum of 250 gph. Since very little 
liquid is exposed to direct contact with the air, very little 
loss by evaporation can take place, even though it takes 
several hours to fill one of the compartments, 

Calibration of this meter with water as the liquid gave 
the following results: 


Discharge of drum, 


Rate of flow, gph gal. per revolution 


14.3 pe 
47.1 5.54 
180.0 5.58 


Extrapolating these data it was found that for rates of flow 
between 0 and 100 ghp, which was the range required 
for measuring silage juice, the maximum probable error, 
assuming 5.50 gal per revolution, was 1.2 per cent. In the 
full range from 0 to 250 gph maximum, probable error 
would be 1.8 per cent. 

A partial hydrograph of juice flow from an experi- 
mental silo is shown in Fig. 4. Maximum flow rate was 
approximately 78 gph and the total quantity of juice ex- 
ceeded 10,000 gal. 


Power and Torque Distribution 
384) 

The load requirements of the machine can be deter- 
mined under varying conditions thereby making possible 
the accumulation of data that will be useful reference for 
future and current designs. 


(Continued from page 


SUMMARY 

l The cost of equipment and materials for this type of 
testing is approximately $2500. 

2 The cost of instrumentation is $30 per shaft which in- 
cludes the labor cost. 

3 The test setup is simple and adaptable to a field-testing 
program. 

4 The actual testing should be limited to a small group 
of engineers who are familiar with the method but need not 
be trained in all phases of strain-gage technique. 

5 By the use of this technique, the existing loads can be 
determined for future reference. 
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Y REMARKS are directed primarily to that group 
of young men who are just now completing their 
formal technical educations and to another group 

of young men who have, in the past five years, completed 
their formal educations and are now in the process of find- 
ing a home in the industrial community. I would appreciate, 
however, having my own contemporaries listen carefully 
with the thought in mind of being able to modify or sup- 
plement my observations in the discussion which I hope 
will ensue at the conclusion of my remarks. 


During the course of your formal schooling, I know 
that you were all showered with a great deal of advice on 
the particular subjects which you ought to take in order to 
become a successful engineer. This well-intended counsel 
invariably included not only specific suggestions as to tech- 
nical topics, but also some less specific but equally em- 
phatic suggestions of cultural or technical topics outside the 
engineering fields, such as economics, accounting, sociology, 
history, political science, psychology, or anthropology. And, 
while the relationship between the technical engineering 
studies and the successful performance as an engincer has 
been fairly obvious, the connection between the non-technical 
courses and the practice of engineering has not been nearly 
so evident. The chief object of my remarks, then, will be to 
establish a clearer relationship between the comprehensive 
curriculum and the realities of engineering practice. 


The situation of the trained engineer with respect to in- 
dustry is similar to the situation of the trained lawyer with 
respect to the field of politics. Successful passage of the 
bar examination may indicate an acceptable knowledge of 
the mechanics of government, but this does not automatic- 
ally qualify a person for holding public office, even though 
such knowledge is thought to be a highly desirable attri- 
bute. We have to recognize the fact that just as there are 
many successful public office holders who are innocent of 
any legal training, so there are also many successful per- 
sons in positions of industrial responsibility who have not 
had the benefit of a technical education. It is evident that 
these persons possess certain skills which are thought to 
outweigh any technical deficiencies, so it should be instruc- 
tive to examine the kind of tools and techniques they em- 
ploy in finding solutions to the problems of industry or 
government. 

The techniques of management may be illustrated by 
selecting a group of commonly encountered problems and 
observing the manner of finding solutions. Because of your 
particular interest, I have selected five problems involving 
engineers, but it should not be thought from this that en- 
gincers are responsible for all of the difficulties in the in- 
dustrial firm. The given conditions of the problems are 
relatively simple: a selling organization marketing a line 
of products, a manufacturing organization operating cer- 


This is an address delivered before a meeting of the lowa-Illinois 
Section of the American Society of Agricultural Engineers at East 
Moline, IIl., April 29, 1953. 

The author—Russe_L R. RANEY——is supervisor of engineering, 
farm implement division, International Harvester Co. 


Why Cultural Education for the Engineer? 


Russell R. Raney 
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tain plant facilities, a design engineering department whose 
members possess certain technical and inventive skills, and 
an executive organization which relates the activities of the 
three groups to each other and to the economic and govern- 
mental world about them. Now I should like to point out 
that these internal organizations are quite similar to factions 
in a political party in that while they all strive toward the 
same end, they do not necessarily agree among themselves 
as to the means to be employed in achieving that end. So it 
is to be expected that the normal operation of the business 
will be marked by a certain amount of internal conflict as 
cach organization secks to promote its own particular in- 
terest. These areas of conflict give rise to the problems which 
I shall now introduce. 

The first problem arises at the time the development 
program is born. Such programs may be prompted either 
by the sales department or by the design engineering depart- 
ment and must, of course, have executive approval before 
work actually begins. But when we stop to consider the con- 
trasting interests of the sales and design groups, it is casy 
to sce that a complete agreement at this point may not be 
reached without executive pressure being brought to bear. 
Sales-minded persons tend to recommend the development 
of machines which resemble those being marketed by suc- 
cessful rival firms-—partly because the competitive models 
are known to be in good demand and partly because a pro- 
gram of imitation takes a minimum of time to execute. The 
design engineering department, on the other hand, tends 
to propose the development of machines which are, at the 
very least, improvements over the competitor's design, or, in 
many instances, machines which are totally new by compari- 
son to the offerings of the current market. Although the end 
result is usually more desirable, the development time re- 
quired is always much greater and less ponderable because 
of the unknown factors which may be involved. These view- 
points may be summed up by saying that the sales depart. 
ment takes a short-run view while the design engineering de- 
partment takes the long-run view. Before we yield to our 
natural bias as engineers and exponents of progress (what- 
ever that is) and condemn the sales department for its short- 
sightedness, let us bear in mind that the money is made in the 
short run, and in the long run we are all dead. Problem 
number one, then, is one in which engincers are vitally 
concerned, but there is no convenient handbook formula 
we can turn to in finding a rational solution. 


One of the consequences of this situation is the tend- 
ency, in many large firms, to establish a research depart. 
ment or long-range-view department which is beyond the 
control or advice of any member of the sales department. 
The research department is not called upon to put out fires 
but is expected to serve as insurance against what the fu- 
ture may bring. 

Let us assume that somehow—-probably by executive 
counsel—a program has actually been launched and carried 
through to completion. Problem number two arises in con- 
nection with the transition from experimental models built 
by hand in the design enginecring department to production 
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models built in quantity by the manufacturing department. 
Tooling up for mass production is a complex process, and 
it is not surprising that the parts fabricated with the aid of 
elaborate dies, jigs, fixtures, and automatic machine tools 
do not resemble precisely the handmade parts of the proto- 
type models. As a matter of fact, it is frequently impracti- 
cal and occasionally impossible to produce satisfactory repli- 
cas, in quantity, of the parts as originally designed. Conse- 
quently, the turnover of the finished design to the manu- 
facturing group is always marked by a large volume of last- 
minute revisions made to accommodate the manufacturing 
processes. 

Design engineering personnel naturally have a good 
appreciation of manufacturing technique. Any obvious fail- 
ure to take good shop practice into account will always be 
challenged by the tool-design group anyway, so it should be 
clearly understood that the real difficulties arise after the 
tooling program has been completed and when pressure ts 
being brought to bear for the fabrication of completed ma- 
chines. It is the actual experience with the finished tools 
which brings the variances to light, and while many of them 
are easily reconciled by a simple drawing change, there are 
usually a few which cannot be handled so readily. An im- 
passe is typically reached in those situations where the design 
engineering group takes the position that to accept a change 
would jeopardize the ability of the machine to perform sat- 
isfactorily, and the manufacturing group takes the position 
that to develop the tools actually needed would require addi- 
tional capital and time to get the job done. When we take 
into account the fact that the sales department is standing im- 
patiently by, having now waited two or three years for the 
public unveiling of the new model, it is easy to see that the 


executive arm will again make itself felt in pressing for an 
early resolution of the problem. 


DESIGN IMPROVEMENTS POSSIBLE DURING TOOLING 


The third problem usually arises simultaneously with 
problem two and may be thought of as an inversion of the 
second situation. Because tooling programs usually require 
some appreciable length of time for their execution, the de- 
sign engineering department is frequently able to make im- 
provements over the design on which the tooling program 
was originally predicated. But to insist on last-minute de- 
sign changes means pulling the rug out from under the posi- 
tion of the manufacturing department which has made com- 
mitments to suppliers of materials, and has scheduled the 
fabrication of parts in its plant- and that schedule, it must 
be remembered, must usually be fitted in with the schedules 
of numerous other machines. On top of this, there ts always 
some commitment to the executive organization, On the 
other hand, neither the sales organization nor the executive 
organization ever wishes to be in the position of seeming to 
close the door on possible improvements so that executive 
umpiring of these disputes always looks like a desire on 
their part to have their cake and «at it too. 

Let us again assume that somehow the critical birth 
pangs of the new machine have been endured and that 
smoothly flowing quantity production has actually been 
achieved. 

Inevitably there comes the time when the sales depart- 
ment begins to encounter resistance in certain territories be- 
cause of the lack of special features required by local condi- 
tions. The field of farm machinery furnishes numerous ex- 
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amples of this situation because of the variation in agricul- 
tural practices found in different parts of the country. Now 
the typical response of the sales department is to request as 
many variations in machine construction as are required to 
meet the entire range of agricultural practices. Carried to an 
extreme this is nothing less than a demand for custom-built 
machinery, so problem number four becomes evident in try- 
ing to determine how far we are going to go in filling the re- 
quests for special constructions. It is usually easy enough to 
design these variations, but to ask the manufacturing group 
to supply these features or attachments—usually in small 
quantities—means to ask for frequent interruptions of the 
production process. These interruptions naturally impair 
the manufacturing efficiency; hence, its is no surprise to 
learn that, if the plant is operating at or near capacity out- 
put, the resistance to making additional special features or 
attachments will be tremendous. On the other hand, the ab- 
sence of one variation in one machine may interfere seri- 
ously with the sale of other company products in a particu- 
lar neighborhood. 


DIRECTING TECHNICAL ACTVITIES TO SHOW PROFIT 

The fifth and last problem is, of course, that of so co- 
ordinating and directing this group of technical activities 
as to show a profit from the complete operation. In this 
area, sales, manufacturing and design engineering are all at 
odds with the executive group, for the sales department 
wants low selling prices to make the goods easier to market, 
the design engineering group tends to overdesign the prod- 
uct to insure certainty of operation, while the manufacturing 
group tends to make frequent purchases of new equipment 
and to stockpile materials in order to maintain uninterrupted 
plant operation. Now it happens that the executive arm of 
the firm is also interested in low selling prices, quality de- 
sign, and continuous plant operation but not to the extent 
of running the business into bankruptcy. Consequently, the 
management's simultaneous desire to set prices which are 
certain to return a profit, to limit the quality of the design, 
and to keep a tight rein on equipment expenditures and in- 
ventories lends a Dr. Jekyll and Mr. Hyde aspect to every 
managerial act and makes every problem solution a compro- 
mise with respect to the interests involved. 

We have now sketched a picture of the industrial firm 
in which certain internal organizations, separately responst- 
ble for the design, manufacture and sale of a line of product, 
come into conflict with one another as a normal part of do- 
ing business. There are two comments I would like to make 
with respect to this situation. 

First, these conflicts are a healthy thing for the firm as a 
whole because they constitute a check-and-balance system 
similar to the legislative, executive and judicial arms of the 
federal government. If any one of the internal organizations 
of the industrial firm succeeds in having its own selfish way 
in every encounter, then the firm will suffer from an unbal- 
anced perspective on every new problem with which it is 
faced. So it is not onty desirable but cornpletely necessary 
for the sake of the firm to have all sides of a given situa- 
tion adequately presented in order to arrive at a balanced 
judgment. 

Secondly, I want to make it clear that these conflicts do 
not arise from capricious human behavior. Errors of judg- 
ment, greed, ambition, jealousy and the lust for power do 
enter into and confound and confuse every situation, but the 
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human relations problems are additional dithculties over and 
above the inherent and irreducible minimum of conflicts. 
They would still be present even if the industrial firm was 
manned by a staff of saints. 

The industrial firm ts a cultural phenomenon peculiar to 
a society which is dominated by competitive economic ac- 
tivity. Its presence in the community distinguishes our so- 
ciety from every other past or contemporary society, but it 
is not the product of unbridled human nature. 

The executive has been depicted as an arbitrator of 
inherent internal conflict which is now seen. to be com- 
pounded by human conduct and misconduct as well, and 
also as an interpreter of the outside economic world to the 
internal organizations. It should now be clear that, if the 
foregoing observations are reasonably accurate, then two 
primary qualifications for successful executive performance 
are (1) the ability to make rapid and accurate estimates of 
both the long-term and short-term economic effects of any 
decision made in settling internal disputes and (2) the abil- 
ity to make rapid and accurate esimates of human behavior 
as exhibited by the persons with whom the executive is ob- 
liged to deal. The first qualification—that of having busi- 
ness sense——is rather obvious, but I would like to make a 
bricf examination of the second qualification—the ability to 
appraise human nature. 


THE TENDENCY TO GIVE PERSONAL INTERESTS PRIORITY 


One of the most conspicuous features of human nature 
is the tendency, in every person, to take care of his own per- 
sonal interests ahead of everything else, or, in the words of 
William Temple: “We estimate the value and importance of 
things by the way in which they affect ourselves.’ This ob- 
servation may readily be confirmed by examining the be- 
havior of ourselves and those around us. It means that every 
job of assignment in the industrial world is looked upon by 
the individual as an opportunity for self-advancement in 
some direction or another. According to traditional Chris- 
tian thought we are born this way. 

Another conspicuous facct of human nature ts the ability 
of man, on occasion, to sacrifice his own personal welfare 
to some larger interest involving the welfare of other humans 
In general, the individual docs this by setting aside his own 
selfish objectives and embarking on a course of action which 
clearly benefits his neighbors at Icast as much as, 1f not more 
than, himsclf. Christian tradition teaches that this latter be- 
havior is not only the happicr and more desirable one, but 
is also man’s divine destiny. Man's finest hours are thos¢ 
which contain the greatest acts of self-sacrifice. 

For most of us, life is a constant choosing between sel- 
fish and sacrificial acts. In most instances the choices arc 
unconsciously made; in fact, we are scarcely ever aware of 
making deliberate choice. But in those rare moments of re 
flection when we look back upon a long succession of such 
choices and see what direction cur lives are taking, then 
the conflict becomes all too clear. Practically, every act is 
scen to be a compromise containing both clements im some 
degree, and often so inextricably mixed that it 1s beyond our 
power as individuals to sort them out completely. Fre 
quently we end up trying to rationalize cach situation in 
terms of its ultimate ctfect on the opinion of other persons 
toward oursclves, quite apart from the selfish or sacrificial 
aspects of the case. 

With these thoughts about human nature in mind, let 


ar 


389 


us return to a consideration of the executive who ts resolv 
ing the internal conflicts of the industrial firm. 

The executive's actual method of operation is very much 
like that of the abbot in a Benedictine monastery. Saint 
Benedict, you may recall, founded the monastic order which 
bears his name about 529 A.D. The Benedictines lived a 
life which was devoted partly to worship and meditation, 
and partly to useful physical labor; but the thing which is 
most pertinent to us is that the work schedule and govern- 
ment of this organization was completely codified in a docu 
ment known as the Benedictine Rule. According to the 
Rule, the abbot could not make a major policy decision with 
out first personally securing the opinion of every member 
from the youngest to the oldest. He was not obligated to 
follow any of these opinions in reaching a conclusion, but, 
since he was also held accountable to God for his manage 
ment of the group, a conscientious abbot could not wilfully 
ignore good counsel, regardless of the source. 

The twentieth century executive, like the Benedictine 
abbot, gathers the opinions of those around him before 
taking a major step. The opinion-gathering process may be 
formal —conference style—-or it may be informal-—in rest 
aurants, on trains or planes while traveling, or in a bar 
room where some persons talk more frecly. There is no 
guarantee that the executive will heed any of this advice tn 
taking a subsequent action, but even the most arbitrary and 
dictatorial operator docs, by some means, discover the 
thought patterns of those around him. He ts not only ac 
countable to God, but he is also accountable to a board of 
directors or a president for his action, so he cannot afford to 
get too far out on a limb by himself; his success depends 
to a large degree on the loyalty of his subordinates in carry 
ing out executive policy. 


EXECUTIVE MUST WEIGH ENGINEERING WITH 
OTHER OPINIONS 


Taking into account, now, the series of problems stated 
earlier, it 1s Clear that the executive will be obliged to weigh 
engineering opinion along with opinion about markets, 
production schedules and competitor's behavior in reach- 
ing a judgment. Furthermore, these opinions are all being 
expressed by human beings whose human nature prompts 
them to act both selfishly and sacrificially and in ever-vary 
ing degrees. You may have the impression that engineering 
is an exact science because of the great number of academic 
problems having unique solutions. Let me assure you, how 
ever, that real life technical problems have a multitude of 
solutions, depending on the criteria of judgment which may 
be applied. Engineers are just as likely to take selfish or 
narrow-minded positions as any other human being. Con 
sequently, no executive will hear much of what you have to 
say as an engineer until he finds out what kind of person 
you are, 

Problem solving for the executive thus becomes a con 
tinuous analysis of the human beings around him. His situ 
ation is complicated by the fact that he must, in the same 
stroke, analyze himself. Human problems scem more insolu 
ble than the technical or economic ones because of the fact 
that where judgments of human value are being made, the 
judgments are being rendered by agents who are themselves 
human, and thus subject to the same temptations and er 
rors of thought as those on whom the judgments are being 
passed. It follows, almost without saying, that those who are 
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gifted with the ability to make such difficult judgments in- 
tuitively possess something which is beyond the power of 
any educational process to bestow. 

A further interesting point is that the executive faculty 
changes very little, if at all, through the years. Julius Caesar, 
for example, could probably fill Dwight Eisenhower's post 
in less time than it would take him to learn to speak Eng- 
lish, but Archimedes would undoubtedly flounder for years 
with a research assignment in atomic fission. 

Earlicr in this paper, I suggested certain political analo- 
gies as being illustrative of what takes place in the industiral 
firm. It is now only a short step further to suggest that the 
corporation executive may also be described as a politician. 

Politics is a two-faced term; it may be used to describe 
that kind of management of public affairs which, in the 
higher sense, we prefer to call statesmanship; or, as it is 
frequently used, to describe that kind of mismanagement 
of public affairs which occurs when officials serve their own 
personal ambitions ahead of the public welfare. Since the 
actual case contains both elements, it is not surprising to 
find the New International Encyclopaedia defining politics 
as “the struggle for personal authority in an organized com- 
munity, as well as the struggle for the maintenance of the 
power of the whole state.”” Using this basic definition, it is 
but another short step to suggest that human activity in in- 
dustry may be summed up as “the struggle for personal 
authority in an organized management, as well as the strug- 
gle for the maintenance of the competitive position of the 
whole firm.” Managerial persons become politicians not by 
deliberate choice, but by virtue of ‘the fact that they are 
human beings in positions of authority. 


RELATIONSHIP BETWEEN CURRICULUM AND PRACTICE 


One more segment and the circle of political analogies 
will be completely closed. 

If you now ask, “Can a lawyer then become a successful 
executive in the industrial firm ?"’, then my answer is: ‘They 
not only can, but do.” The works manager of the plant you 
visited this afternoon is a lawyer by training and with a 
background in industrial relations. 

Going back now to the original object of this inquiry 
to establish a clearer relationship between the comprehen- 
sive curriculum and the realities of engineering practice 
we are now in a position to close the gap on at least one 
point. We have, in the past few minutes, touched very, 
very lightly but, I hope, meaningfully, on the fields of psy- 
chology, theology, sociology, political science, history, eco- 
nomics and anthropology. With the aid of these sciences, 
we learn to understand the social and industrial context in 
which we, as engineers, are going to carry on our life's 
work. In particular, these sciences enable us to understand 
the role of the executive whose policies will dominate the 
environment in which you work. Understanding, however, 
does not automatically qualify you to fill an executive post 
any more than the preparation of this paper qualifies me for 
the presidency of General Motors. Education is no substi- 
tute for native ability. It does enhance and broaden that 
ability whenever the two happen to coincide. 

I suspect that some of you may think of my remarks as 
just so much double talk--thoroughly confusing. On this 
account, let me make two more observations. 

First, it is always dithcult to assimilate information a- 
bout a process which you have never experienced. But, once 
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experienced, the same information redigested takes on new 
and added significance. I predict that practically every one 
of you will go completely through your first industrial 
squabble without realizing that the issue which you joined 
in heated argument did not originate with your entry on the 
scene, but was inherent in the industrial system itself. The 
realization will come only in those moments of reflection 
when you are able to take a dispassionate view of the whole 
sequence of events. This realization may not come until af- 
ter you have weathered several industrial storms, but when 
it does come, then you will know that the personal thrusts 
and the petty maneuverings which may have absorbed so 
much of your attention are but a waste of energy in the final 
outcome. No industrial issue is ever settled by making a 
fool of somebody, regardless of how much you think he may 
deserve such a fate. It may come back to haunt you later on. 

The second observation is that the academic presentation 
of these cultural courses may not seem to be germane to the 
industrial scene which I have been describing to you. This 
is mainly due to the fact that very few of these courses are 
tailored to your particular needs and are still in the process 
of growing into useful sciences. Let me illustrate this point 
in the field of anthropology. The opening paragraph of 
Ruth Benedict's ‘Patterns of Culture’ goes this way: “An- 
thropology is the study of human beings as creatures of so- 
ciety. It fastens its attention upon those physical character- 
istics and industrial techniques, those conventions and 
values, which distinguish one community from all others 
that belong to a different tradition.” On this view, boards 
of directors and university faculties are legitimate objects of 
anthropological investigation, but I fear that most of the 
subtitles of the anthropology courses which you may be 
offered suggest “The American Indian’’ or ‘Primitive Man” 
as the actual course material. These are perfectly valid 
fields, but they will not have much significance for you un- 
til they are linked up with our own cultural system in such 
a way as to throw a perspective light on our own revered 
practices. Malinowski calls this functional anthropology. 
CULTURAL COURSES FOR ENGINEERING STUDENTS ADVISED 

I advise you to take these cultural courses regardless of 
their state of development on your particular campus. The 
material you get will be useful in enabling you to recognize 
and appreciate later developments whenever and wherever 
you happen to find them in later years. 

This brings me to my concluding thought—-that your 
education in these fields must continue throughout your life. 
Your own perspective on these topics is going to change 
with increasing age and experience and you can never 
afford to feel that you know all there is to know about the 
study of mankind. Sir James Frazer's “The Golden Bough” 
may be dry as dust today, but a thrilling and revealing ad- 
venture tea or twenty years from now. 

In closing, let me recommend two books which should 
be stimulating reading at any age. The first is an anthro- 
pological novel published just last year and available on 
many newstands in a paper-bound edition at 35 cents. It 
is ‘Executive Suite’’ by Cameron Hawley. The other is a 
survey of the present state of the cultural sciences and is en- 
titled “The Proper Study of Mankind” by Stuart Chase. 
But even with these aids, you will have to utilize your own 
powers of observation in realizing their full import. Your 
industrial education has barely begun. 
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Comparative Performance of Farm Tractor Tires 
Weighted with Liquid and Wheel Weights 


I. F. Reed, C. A. Reaves, and J. W. Shields 


MEMBER ASAE ASSOC. MEMBER 


NE phase of the tests by the Division of Farm 
() Machinery of the U.S. Department of Agriculture 
designed to study the basic features of tractor tire 
design, use practices, and performance in different soils and 
under different conditions is reported in this paper. The 
preliminary part of this study on the effect of type of 
ballast on tractor tire performance was made cooperatively 
with the United States Rubber Company and was reported 
in a paper of this same title by J. W. Shields and I. F. 
Reed at the ASAE Winter Meeting in 1950. That paper, 
however, was not published as the data available at that 
time did not cover enough conditions. 

A statement of problems indicating the need for con- 
trolled tests to determine the effects of design and opera- 
tion factors on tractor tire performance and a discussion 
of the equipment developed at the U. S. Tillage Machinery 
Laboratory were presented by Reed and Berry (1)* at the 
1948 Winter Meeting of ASAE. The test machine and 
dynamometers were explained by Shields (2) at the ASAE 
Annual Meeting in 1949. This was followed by the pres- 
entation of two papers by Reed and Shields (3) at the 

This paper was presented at a meeting of the Southeast Section 


of the American Society of Agricultural Engineers at New Orleans, 
La., February, 1953. 

The authors — I. F. Reep, C. A. REAvES, and J. W. SHIELDS - 
respectively, senior agricultural engineer and associate agricultural 
engineer, Division of Farm Machinery (BPISAE), U.S. Depart- 
ment of Agriculture (Tillage Machinery Laboratory), and manager, 
Farm Tire Division, Tire Development Department, United States 
Rubber Co. 

Author's Note: The authors acknowledge the helpful suggestions 
and guidance of E. G. McKibben and others. 

*Numbers in parentheses refer to the appended references. 
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Fig. 1 The effects of three types of ballast on the performance of 
tractor tires in packed Lakeland sand. Inflation pressures were 
measured at the tire valve 


MEMBER ASAE 


Society of Automotive Engineers national tractor meeting 
in September, 1950,giving results of studies on the effects 
of lug height and rim width. Results of a comprehensive 
study of the effects of rim width on tractor tire perform- 
ance were reported by McKibben, Reed, and Reaves (4) 
in a paper presented at the ASAE Annual Meeting in 
June 1952. 

Many field tests have been made by Sauve, McKibben, 
and others (5, 6, 7, 8, 9), which prove that there is a 
direct relation between the weight carried by tractor tires 
and their ability to provide traction or to pull loads. They 
show also that temperature changes cause marked pressure 
changes for water-filled tires. Practical experience on farms 
has demonstrated that it is necessary to add extra weight 
on the driving wheels of most tractors to secure adequate 
traction when using pneumatic tires for heavy field work. 
The following three methods are generally used to provide 
the extra weight: 

1 Wheel Weights. The tires are inflated with air and 
the weight provided by use of heavy cast-iron wheels or 
removable wheel weights of cast iron or other heavy ma- 
terial. 

2 Partial Liquid Fill. The tires are partly filled, usually 
to the top of the rim (75 to 83 per cent) with liquid 
ballast. Water or a calcium chloride solution is used. The 
space above the liquid is inflated with air at the desired 
pressure. Wheel weights may be used also if additional 
weight is needed. 

3 Total Liquid Fil. The tires are completely filled 
with water or a calcium-chloride solution. The pressure 
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11-38 TRACTOR TIRES ON PACKED 
HIWASSEE SANDY LOAM 


2400] INFLATION-I2 PSI WITH TIRE SITTING ON 
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STATIC LOAD - 
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Fig.2 The effects of three types of ballast on the performance of 
tractor tires in packed Hiwassee sandy loam. Inflation pressures 
were measured at the tire valve 
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Fig. 3 The effects of three types of ballast on the performance of 
tractor tires in packed Lakeland sand 


of the liquid is adjusted to match the Tire and Rim Associ- 
ation recommended inflation pressure. 

Tests reported in this paper were made to determine the 
relative effectiveness and efficiency of these three methods. 
The scope of this report is limited strictly to tire perform- 
ance with no attempt to evaluate the advantages or disad- 
vantages of the different methods as to initial cost, tire 
life, bounce, convenience, or the effects produced in or 
on the soil. 

Three commercially identical U. S. Royal 11-38, 4-ply, 
bar-type tractor tires were mounted on W10-38 rims, One 
tire was inflated with air, another was filled to the top of 
the rim (81 per cent) with water, then inflated with air, 
and the other was filled (100 per cent) with water to 
the predetermined inflation pressure for each test. Wheel 
weights were added to the air-filled and 81 per cent liquid- 
filled tires to bring their weights up to that for 100 per 
cent liquid-filled tire. The total static load carried by each 
of the three tires as tested was 2325 Ib. Instruments on 
the test unit automatically recorded torque input, drawbar 
pull, forward travel, and wheel rotation for all tests. The 
tractor was operated in low gear with the engine at 1400 
rpm for all tests. The rolling radius was determined for 
each tire in each soil with a total load of 2325 Ib and 
with no drawbar pull. The term “force input’ as used 
in this paper is torque in foot-pounds input at the hub 
of the wheel, divided by the rolling radius. Work eth. 
ciency is (drawbar pull force input) x (100 per cent 
travel reduction), A relatively complete description of the 
soils and methods of preparing and test procedure ts given 
by McKibben, Reed, and Reaves (4). 

The tests logically divide into two series. The first 
series Was reported in a paper at the 1950 ASAE Winter 
Meeting by Shields and Reed. Tests were made in only 
two soils, packed Lakeland sand and Hiwassee sandy loam 
The pressure in cach tire was adjusted to 12 psi with tire 
sitting on the test soil and the valve at its lowest position. 
from the first in that 
inflation pressures reported were the pressure at the bottom 
of the tire while under load. 


The second series of tests varied 


Provision was made for 
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Fig. 4 The effects of two types of ballast on the performance of 
tractor tires at two inflation pressures in loose Lakeland sand 


measuring and recording the inflation pressure for all tires 
while in operation. Inflation pressure at the bottom of the 
tires was obtained for the tires containing water by adding 
to the gage pressure the pressure duc to a column of water 
from the gage to the bottom of the tire. Tests were made 
in Lakeland sand, Hiwassee sandy loam, and Decatur clay 
and on concrete. 
Series 1 Tests 

The data for the tests in series 1 are shown in Figs. 
land 2. The air-filled tire gave the best performance and 
the 100 per cent water-filled tire gave the poorest in both 
soils. This relative performance holds for travel reduction, 
work efficiency, rolling resistance, and drawbar pull. Table 
1 is data from the graphs and shows the performance of 
the tires in the two soils at relatively heavy drawbar loads. 
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Fig. 5 The effect of drawbar height on performance of tires 
weighted with three types of ballast in loose Lakeland sand 
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TIRE SET IN SAND 
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Fig.6 The increases in inflation pressures with increases in static load for tires with three types of ballast—(/ef#) with the tires setting on 


The maximum drawbar pull for the sand as used for 
these tests was 1133 Ib for the air-filled tire but was only 
1085 and 1050 Ib, respectively, for the 81 per cent and 
100 per cent water-filled tires. The conclusion indicated 
by these data is that the air-filled tire, with wheel weights, 
was more efficient and more effective than either the 100 
per cent water-filled or partially water-filled tires in these 
soil conditions. 

A question arose as to what caused this variation in 
effectiveness. Tire prints and other measurements failed to 
give any clue. McKibben, Reed, and Reaves (4) reported 
that reducing the inflation pressure from 12 psi to 8 psi in- 
creased the drawbar pull markedly for 14-26-in tires in 
loose sand. Could it be then that, though the inflation 
pressure as measured was the same at the start of the test, 


TABLE 1. PERFORMANCE OF THREE TIRES IN 
TWO SOILS AT SELECTED LOADS 


Type Soil Drawbar 
Rolling Travel Work 


Type Soil drawbir resistance reduction ethiciency 
inflation type pull,lb ib % yA 

Air Sand 1000 210 13.4 71.8 
81% water Sand 1000 320 16.3 63.2 
100% water Sand 1000 325 16.5 62.9 

Air Loam 1400 240 19.2 69.1 
81% water Loam 1400 275 20.2 66.7 
100% water Loam 1400 320 23.6 62.0 
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Fig.7 The effects of three types of ballast on the performance of 
tractor tires in loose Hiwassee sandy loam 


loose sand and (right) with the tires in a track made while slipping 30 per cent 


it changed less during tests in the air-filled tire than in the 
others? The inflation pressure reported for these series of 
tests were those read from the gage without correction for 
the height of water column from the bottom of the tire to 
the level of the gage. The tests in series 2 were made to 
measure the changes in pressures in tractor tires during 
operation and to determine the effects of these changes and 
other factors on their effectiveness and ethciency in three 
soils and on concrete. 


Series 2 TEst 
The soils used in this series of tests were cross-tilled and 
the surface left loose for all tests except for the sand used 
for the tests in Fig. 3. This soil was subsurface packed 


TABLE 2. SOIL AND CONDITION FOR TESTS 


Per cent Bulk 
Fig. Soil type moisture density 
1 Lakeland sand 6.1 1.58 
2 =" i 6.2 1.41 
3 4.1 1.45 
4 4.3 1.36 
5 Hiwassee sand loam 12.8 1.30 
6 Decatur clay loam 16.4 l 
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Fig.8 ‘The effects of three types of ballast on the performance of 


tractor tires in loose Decatur clay loam 
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|11-38 TRACTOR TIRES 
+ ON‘ CONCRETE 


INFLATION ~12 P'S) UNDER 
{ 2325 L@S STATIC LOAD 


11-38 TRACTOR TIRES 
1 ON CONCRETE 
INFLATION ~12 PS! UNDER 
+ ORAWBAR LOAD PLUS 
2325 LBS STATIC LOAD 


—- 
x fr IClENCy j 
’ s | 
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| INFLATION MEOIUM 
“t+ @-100% WATER 


@- 61% WATER 
@-100% AR 
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10 20 PERCENT rr) 
TRAVEL REOUCTION TRAVEL Thon 


Fig.9 (Left) The effects of three types of ballast on the per- 

formance of tractor tires on concrete. The inflation pressure was 

adjusted to 12 psi with the tire under static load and setting on 

the concrete * Fig. 10 (v7ght) Same as for Fig. 9, except that the 

inflation pressure was adjusted to give 12 psi in each tire when it 
was operating 


and rolled with a surface roller. (In this series of tests 
each point on each curve represents the average of not 
less than three replications.) 

Tests in Lakeland Sand. Differences in performance 
of a tire shown by the data in Figs. 3 to 5 are due to vari- 
ations in the conditions of the Lakeland sand. These vari- 
ations and the conditions for the other soils used in these 
tests are shown in Table 2. The data for the tests in 
Lakeland sand show that the drawbar pull for loads pro- 
ducing slippages in the normal operating range, up to 25 
per cent, is higher for the tires containing all or part air 
in the condition for Fig. 3, but there is little difference in 
the loads pulled or 
work efficiencies for 
the other tests in this 
soil. 

The inflation curves 
in Figs. 3 and 4 show 
that when the infla- 
tion pressure of a 100 
per cent water-filled 
tire is adjusted to 12 
psi, under a_ static 
load of 2325 Ib with 
the tire resting on 
concrete, the inflation 
pressure increases 
when the tire is oper- 
ated on packed sand 
as the slippage in- 
creases to 25 per cent, 
then drops off until 
it is back to 12 pst at 
60 per cent slippage. 
When the inflation Fig. 12 The increases in inflation pres- 

: : sure for tires filled with air, 81 per cent 
pressure is adjusted water, and 100 per cent water when the 
with the loaded tire — static load was varied from zero to 3700 
on concrete and the Ib. Initial inflation was 12 psi with the 


ata : ; tire on concrete and a static load of 
tire is used in loose 2325 Ib 
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41-30 TRACTOR TIRE 
OW MEDIUM ROUGH CONCRETE 


(mPLATION-18 OS) UNDER 
2400 2106.88 sTaTiC LOAD 
80% TRAVEL @£0uCTION 


MyOuTions 


Fig. 11 The increase in drawbar with use for a tractor tire slipping 
20 per cent on concrete 


soil, the pressure will decrease slightly or remain constant as 
shown in Fig. 4. If, however, the inflation pressure is ad- 
justed to 12 psi with the tire on the loose soil, the pressure 
increases as shown in Fig. 5. It is indicated that the decrease 
in pressure for the higher slippages in Fig. 3 happens when 
the tire has dug through the packed layer of soil. The pres- 
sure changes in the air-filled tire were not enough to be 
effective for the three conditions. Pressure changes for the 
81 per cent water-filled tire tended to be near those for the 
100 per cent air tire except when adjusted to pressure while 
in loose soil. 

The data in Fig. 4 show that, though not recommended 
by the Tire and Rim Association, reducing inflation §pres- 
sure to 8 psi increases both the drawbar pull and work 
efficiency of the tires. Air-filled and water-filled tires 
carrying the same effective weight performed alike in the 
loose sand at 8 psi inflation. 

The data in Figs. 3 and 4 were obtained with the 
hitch on the test car set to make the hitch link to the 
tractor level at the dig-in due to about 25 per cent slip. 
Since the tires dug in much more at the higher slips, a 
motor drive was arranged to enable raising or lowering 
the hitch point to keep the link to the tractor level for 
all load conditions. The data in Fig. 5 show that the 
angle of hitch caused by the tire digging in did not meas- 
urably affect the tire’s effectiveness. 

Fig. 6 shows that the increase in inflation pressure due 
to adding static load was greater when the tire was setting 
in a track made when slipping about 30 per cent than 
when on dry loose soil. This is explained by the fact 
that the tire is on firmer soil in the track and is borne out 
by Fig. 12 which shows an even greater increase per unit 
of weight for a tire on concrete. 

Tests in Hiawassee Sandy Loam and Decatur Clay Loam. 
The inflation medium had little effect on the performance 
of the tires in these two soils. Though neither soil was 
packed after cross-tilling, the heavier Decatur clay loam 
caused a slight increase in inflation pressure for the water- 
filled tire as the load was applied through the normal 
Operating range. 

Tests on Concrete, The tires with the three types of 
ballast were tested on the medium rough concrete test 
track with the results shown in Figs. 9 and 10. When the 
inflation pressure was adjusted to 12 psi with the tire on the 


pe ore | wee 4 ~ _ ; 5 
ot ei a a e is 
AL so ae Re a Ri q d Fe 
Beer es ake Ber ee e ee Paes are ee 
ee aS St, pee ee OE eee ees Po CEs ee ee ae = : | ais > os Na “if 
Pe eee ee . . - 5 . = 
see fF 
mek, 2 
stage ee 
ao ees 3 : 
ae, abt 

pic eae 
ge - EE : 
et Se 
oh 
reas Ae 4y 
eer oe ° T's 00— 18 —_ ‘ 

net + fete led i 

(VE ee | | | | 
ese. ody + bd = ae ———— te EFFECT OF WEAR ON TRACTION 
rai Rie” 7B | we LaTion - Pi | | | | | | ‘ 
phi», Seeiaaee’ * = 4 el ee i sa ‘ ‘ 2000 
Caan 23 "— T @ ace [iwptation=esi | fT 

it tae 
nS ——?— et i = ss ie 
ag a ji = a ert | ‘ lal | 
A ae 
Sieve fies. 8 a € iNPUT-.g i" 2000}-—+—-++—+—_ ig +—+—-! 2800 
Sem Pars oe t “8 pe , 
Rei Aeneid 4 FORCE WPU | | i 

sae PaiPa ae - —— a | , ; me a a 

es eae. ae 
Fcc ah aa co ceria main} 2400; +f apn PLE: ee 
ag ine 5 i | a | 4 

Sloe wih 2 ie / —— } . 
yi eos _ ' 4—-+ -—t +t lal 
eee i | ; '/ ae | é 
a ai - O00 ae eee t 2000} — 4+} 44+ ence 

pera. oy | | | F 
rd gs a ™ > i i 4 i i , — rt 4 A = Q ; 
AN $< eee i 

Pa bene RE 
ee. oo! || soo} ; 5 

AB ape ae | | | ' 
k eee “a batt 1200 Sa ~—y —rT 4 1200 +— = a a a lo : 2100 
i ge : ; Seans A 
trae ¢ WORK py Bae . 
1g tee We ; er, = | 2000 " 
ene 00 80 #00 Nov-— 1 7 r= 

AEN, ang | | 4 
a hae leo ; + . ._ Bae 

ey a, tae | | INFLATION. MEDIUN 1900 
Rae 400 ® wows + @-100% WATER |40 ° ry 100 180 foo 400. 300 00 000 «80 800 %6© 
Aue te | | o- 81% WATER a , 
ets ae ; 5 - t + ©-100% AIR 20 

ie peed 
decks resiemjo 
Seah) acelin 
Ly ee eae 52! 7 
eee) Mak! 

s carscemaamih ee 
Pa estas st te 

Sake 

Ps Sr ete 
“ithe eae 

pie es. aa 

esas ers 

Aye nia ie. 
mae td Cad 
et. ae 
Seri | pms 
RENE eee 9 ; 
a ae 
el aie 
10h Sain 

Ree aa 

aa 2a 
a a 
Me: Ee. ‘ 
ie Sora 
"os oa 

o> oni 

eos 
egret ee 
Fo or ate oe ol 
“ys Sa 
Bee MER ae 
Ramen os 
pep Recker) 
er et eter 2 
Bet eee 
Bit waite 
ea ae seam? 

ites She 
oe mate eo ne tg 
sw. i sh Se ; Ne 
Mae = 4 
bs SR od 
ate pes 
“erg Woe tee i 
fl ee 
hs 3 te é 
Wi. Ree eee 
OD seta ate 
pee ten 
7 Se Aaa 
Sa alee iy a ‘ 
ee 

Smee ea 

ae heen 

Bet aes 
a anes 
or ee 
PSR osetia 
ot Rk oe 
Base ace Ge 
rR ce ame 
eran 1 Mite | 4 
fe | 
Be ee 
ve ware = ae 

M : rie Me 

vse he AY 

Rares torte maed : 
Mea Fie eat 

je A 3 

eerie cicee 

earned oon : 
oF ee af : 
Fee ph : 
L ieoen Wy f , _ 
StS en 
Dove & aber e 
aie a Slee ty 

ak PS ee 
So SRC 3 
eo a Tage Mai x 
en oa 
yea % 
SE a ei 
5 ae 
Neaghians 
cacao Sea BE sti 
Pes 
Penne ah 
eee ah : 
he eins ; 
Ceara sane hs 
Bae hes ae 4 
Rom a Birisgh! 3 
ate a oh x 
SAR BY AS x 
os a his : 
eee fs ed : 
Bee in| ‘os 
nA Le ees z 
ree in 
er aioe # 
ee ae 
ae : 
sass pi EME ila eee spay eae hy ai 2 ae § p dics pe id i ee oe aD ‘ince eee 
OL MSs — i a ia ag Seite ay Pa & es. Cea Coe cae oye es 
Paes Ae 4 ae | a iss oe ane a ak 6 ee he 
Oe ye et eg . = Le < oa 
eset fi ‘ : eae on tae Le 2 os Page eS cs 
ie Sees Se - ex - ae i of. 7 - ah 
Beth 4 per *. a 4 Lae 
a Fy earth a: ert a eG 2 3 
5 ee eae eae A, , i a 


AGRICULTURAL ENGINEERING for June 1953 


concrete, as for Fig. 9, the inflation pressure increased with 
load for all tires. The increase was slight for the air-filled 
tire, was more for the tire containing 81 per cent water, 
and was nearly 3 psi for 100 per cent water-filled tire 
at 25 per cent slip. Under these conditions, the 100 per 
cent water-filled tire outperformed the other tires. This 
then left the question, was the better performance of the 
100 per cent water-filled tire due to the higher inflation 
pressure or to the type of ballast? A series of tests was 
then made in which the pressure was adjusted in each 
tire so that it was nearly as possible at 12 psi when loaded 
with the static load plus drawbar pull. Data for these tests 
are shown in Fig. 10. Under this condition the drawbar 
pull for each of the three tires were nearly equal. 


A study of Figs. 9 and 10 shows that the drawbar pull 
for the 100 per cent water-filled tire remained nearly con- 
stant for the two series of tests and the drawbar pulls for 
the air-filled and 81 per cent water-filled tires increased. 
Why should the output for these two tires increase when 
no changes were made in these tires, particularly the air- 
filled tire? The only change was to lower the inflation 
pressure in the 100 per cent water-filled tire. The explana- 
tion is shown in Fig. 11. A new tire was operated 500 
revolutions at 20 per cent slip on the concrete track. The 
drawbar output increased steadily throughout this study, 
indicating that wearing the sharp edges off the lugs gave 
them a firmer grip on the concrete surface. Thus the change 
in inflation pressures for the 100 per cent water-filled tire 
offset the increase in drawbar pull that would have been 
produced due to tire wear and the normal increase due to 
wear for the other tires brought them up as shown. 


Inflation pressures produced by static loads varying from 
zero to 3700 lb for the air-filled, 81 per cent water-filled, 
and 100 per cent water-filled tires with the initial inflation 
adjusted to 12 psi with the tire on concrete and static load 
of 2325 ib are shown in Fig. 12. The inflation pressure 
varies from 3 psi for no load to about 16.8 psi at 3700 
Ib for the 100 per cent water-filled tire. The pressure in 
the air-filled tire varied from 11.5 to 12.4 psi and the 
pressure in the 81 per cent water-filled tire varied from 
10.4 to 13.4 for this same range of loads. 

In Fig. 13 the increase in inflation pressures for the 
three tires is shown for loads applied to the tire. For this 
study the test car was locked so that there was no travel 
and the load applied to the tire through the tractor-gear 
mechanism. Loads increasing by increments to 1400 Ib, then 
decreasing in the same way to zero, were applied. Weight 
transfer for the loads is shown also. The increases in 


EFFECT OF 2325 LBS STATIC LOAD PLUS 

TRACTION LOAD ON INFLATION PRESSURE san 
11-38 TIRES OW CONCRETE 

INFLATION- 12 PS! UNDER STATIC LOAD 
WEIGHT TRANSFER «0.246 X ORAWBAR PULL 


INFLATION MEDI MEDIUM LOAD APPLIED 
@-100% WATER UPWARL 


@- 100% WATER DOWN WARD o 
@- 81% WATER UPw. 

S- 61% WATER DOWNWARD 

@- 100% AIR UPWARD 

@- 100% AIR 600 


Fig. 13 The increases in inflation due to drawbar pull for the tires 
used in Fig. 12 
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inflation pressures due to the applied drawbar loads are 
greater than the increases that would be caused by the 
weight transfer for the respective drawbar loads. For ex- 
ample, the weight transfer for an 800-lb drawbar load, 
Fig. 13 is about 200 lb. The increase in inflation pressure 
for the 100 per cent water-filled tire is about 1.7 psi. The 
curve in Fig. 12 shows that an increase of 200 Ib in static 
load would increase inflation pressures only about 0.9 psi. 
The remaining 0.8 psi increase is apparently due to the dis- 
tortion of the tire caused by the tractive effort which tends to 
rotate the tread of the tire with respect to the rim, thus tend- 
ing to reduce the volume and increase pressure. 


SUMMARY 

The effectiveness of tractor tires is markedly affected 
by the effective pressure at the bottom of the tire while 
under load. Higher pressures, whether caused by air or 
liquid, reduce the tire’s effectiveness in loose sandy soils 
but increase effectiveness on concrete and extremely firm 
soils. The inflation pressure in air-filled tires does not 
change appreciably with changes in loads. The inflation 
pressure in the 100 per cent water-filled tire changes as much 
as 3 psi (which was 25 per cent) for the scope of this study. 
The inflation pressure does not change appreciably for tires 
inflated while sitting on concrete, then operated in loose 
sand, Fig. 4. However, if the inflation is checked with the 
tire sitting on the media on which it is to be operated, it 
increases with the application of drawbar loads within the 
normal operating range for tires containing all or part liquid, 
as shown in Figs. 5 and 9. Thus the better performance of 
the air-inflated tire as compared to the tires containing liquid 
shown in Figs. 1 and 2 is due to the higher inflation pres 
sures during operation in the tires containing liquid. Since 
the inflation pressures for these tests were measured at the 
valve with the tires sitting on the test soil, the data in Figs. 
3 to 8 show that the pressure in the water-filled tire rose be- 
tween 2 and 2.5 psi higher during operation than the pres- 
sure in the air-filled tire. Other studies have shown, and it 
was noted during this study, that temperature changes caused 
large fluctuations in the pressure of 100 liquid-filled tires but 
had little effect on the air-filled tires. 


These tests show that the type of ballast did not affect 
the tire’s effectiveness if the static load on the tire and 
inflation at the bottom of the tire were the same for the 
respective tires. It is indicated that inflation pressures for 
the tires containing liquid should be measured with the 
tire under its normal static load and sitting on concrete or 
some other firm base and that it should be the recom- 
mended gage pressure for aid inflation less the pressure 
due to the column of liquid from the valve to the bottom 
of the tire for liquid-filled tires to be as effective as air- 
filled tires in loose soils. 
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Design of Semiclosed Pipe Systems for Irrigation 


Water Distribution 
Edward H. Taylor and Arthur F. Pillsbury 


OST irrigation water is distributed to farms and on 
farms in canals and ditches. Recently, with increas- 
ing scarcity of water and with greater recognition 

of the fact that “ample’’ water may mean wasted water and 
drainage problems, there has been wider recognition of the 
value of concrete-pipe irrigation distribution systems. These 
have long been common in California, especially in southern 
California. In recent years there has been an improvement 
in some farm pipe line designs that can well be used more 
generally, especially for district distribution. It involves the 
adoption of a semiclosed system through use of float valves. 
The potentialities of the semiclosed system are greater for 
district distribution than for farm distribution (2, 5) *. 
The concrete irrigation pipe used on farms is not re- 
inforced so pressures must be kept low. When properly in- 
stalled it should give exccllent service at reasonable cost. 
Main dithculties have always occurred on the steeper slopes 
where drop or check structures must be installed to obtain 
flow from upper hydrants and/or prevent excessive pres- 
sures downstream. These control structures take the form of 
overflow stands (Fig. 1A, B and C). Any water not taken 
out by upstream hydrants overpours the batHe in the over- 
flow stand and continues downstream. It is usual to provide 
for regulatory wastage at the lower end. However, pressures 
are never excessive, usually within the range of 4 to 12 ft, 
and adequate, relatively uniform, pressure is available for 
operation of hydrants and/or laterals upstream from cach 
overflow stand. Dithculty occurs because the water falling 
3). To 
overcome this difficulty it is usually necessary to install a gate 


over the baffles entrains air and surges result! (2, 


This paper was prepared expressly for AGRICULTURAL ENGI- 
NEERING, 

The authors — Epwarp H. TAYLor and ARTHUR F. PILLSBURY 

are, respectively, associate professor of engineering and professor 
of irrigation, University of California, Los Angeles. 

*Numbers in parentheses refer to the appended references 

On one district system it has been found that surge occurs 
whenever the downstream pipe line is flowing full clear up to the 
stand and the overpour exceeds 2.5 to 3.0 ft. (Coachella Valley 
County Water District, Keith Ainsworth, watermaster. ) 
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Fig. 1 
systems A, 
functions 
adjoming 


stands with connections at the level or levels indicated 


Common types of stands employed in concrete-pipe irrigation 
B, and C are overflow stands, serving check and drop 
Often types A and B are constructed by installing two 
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valve between the upstream and the downstream portions of 
the stand (Fig. 1-B). In operation, the gate is closed just 
enough to raise the upstream water surface about to the 
bate level with little or no overpour. There is no air 
entrainment, but the automatic features of the system are 
lost. Sloping downpour sections, or wide lips with large down- 
pour area (Fig. 1-C) have helped on some small farm sys- 
tems (3), but have not been successful on large systems (4). 
Float Valves for Semiclosed Systems. In the newer semi- 
closed systems, float valves replace the battles of overflow 
stands (Fig. 2). Then, like the closed system, only as much 
water is admitted down the line as hydrants and/or laterals 
are open to discharge. There is no waste water. There ts 
advantage over the closed system in that pressures are always 
controlled, giving good regulation of hydrant or delivery 
discharge, and permitting use of inexpensive non-reinforced 
pipe. Thus the best features of the open and closed systems 
are combined. Another feature, too little recognized by 
engineers, is that, with some upstream regulatory storage, the 
farmer has far greater flexibility in the taking of water than 
is possible with the open system (except possibly in periods 
of peak demand). Greater flexibility should improve farmer 
relations, conserve water, and lessen drainage problems. 
Early float valves, when set up in series, caused unsteady 
flow because of the tendency of the valves to hunt (when 
any turbulence existed in a stand). Such unsteady flow was 
often amplified at each successive reach downstream. This 
hunting was eliminated on farm installations merely by 
changing the response of the valves, providing for 6 to 
12 in difference in float elevation between open and closed 
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Fiz.2 A float-valve stand. There would be a series of these at 
regular intervals in a semiclosed system, each letting water flow 
down as regulated by the height of water in the stand 
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positions of the valves. Linkage and/or a tall, small diam- 
eter float have been used to insure operational stability. 
(Periodic air traps acting as surge chambers have dampened 
out hunting, but have been unnecessary in field installations. ) 

Diaphragm valves were early used for float valves. The 
upstream water pressure was piped to the diaphragm cham- 
ber, which expanded the diaphragm and closed the disk. 
The float actuated a bleeder valve on the diaphragm cham- 
ber, the bleeder valve opening when the float dropped, thus 
lowering pressure in the diaphragm chamber and permitting 
the disk to be pushed open by the discharging water. It was 
difficult to dampen response of these valves, and small solid 
particles often partially clogged the small pipe to the 
diaphragm chamber or the bleeder valve. Their use was 
discontinued, as was use of a combination diaphragm- 
mechanical valve. A sleeve valve was then tried. Balance, 
to minimize float size, was attained by a self-sealing rubber 
gasket around the sleeve. This valve worked satisfactorily 
if heads did not exceed about 12 ft. At higher pressures the 
gasket tended to stick. 

Valves at present in commercial production are of two 
types. One is a single-disk open valve (Fig. 3). The large 
opening permits trash to pass readily with little danger of 
clogging. The disk must withstand the entire upstream 
pressure. Usual empirical design requires that the total 
velocity head plus pressure head on the disk equal the 
weight of water displaced when about half of the float is 
submerged. The other type of valve is a double disk- 
balanced valve. At least four different makes of these have 
been manufactured in southern California. Fig. 2 shows one 
make, and Fig. 4 shows another being installed in a typical 
stand. This type is said to be “balanced” because the water 
pressure tends to open one disk and close the other. Thus 
the float need be large enough only to overcome friction, 
plus a factor of safety, and is essentially independent of 
water pressure. 

Some float valves are made for watertight closure, but 
most are not, being primarily devices to control rate of flow 
and not achieve complete shutoff. When complete shutoff is 
provided, and a mechanical device is included to keep it 


closed, it may be possible to eliminate the one or more gate 
valves required on each lateral. When there is not need for 
complete regulation (i.e., when there will always be a certain 
minimum flow for which automatic regulation ts not 
needed), it may be possible to place a manual gate valve in 
parallel with the float valve. This can reduce the size of 
float valve required and so reduce the cost of the installa- 
tion. If this is done, a careful appraisal of the proposed 
operational procedures is more necessary when designing the 
system and intelligent operation is required thereafter. 


Losses in Float Valves. In designing a system for sizes 
of float valves required, the essential thing is to know the 
pressure-discharge relationships with valves full open. Thus 
it will be known that the required maximum flow can be 
attained with the pressure loss available. Information on this 
essential relationship has been lacking. Therefore, the au- 
thors ran such tests on the common farm-type valves in the 
fluid mechanics laboratory, college of engineering, Univer 
sity of California, Los Angeles. Flow rate was determined 
gravametrically. Fig. 5 shows the results of such tests. The 
relationships derived from these tests follow: 


Ratio of net 


Net port port area 


Diameter area, and nominal Value of C in 
Size, in* of port, in sq ftt port areal Formulag ho Cy. V? 2g) 
Single-disk open type 
4 4.125 0.093 1.06 h 1.26077 2.37 
5 4.846 0.128 0.94 h= 2.24Q?% 2.36 
8 7.985 0.349 1.00 / 0.30077 2.35 
Double-disk balanced type 

4 3 & 2% 0.086 0.99 h~ 1OAQ* 1.94 
6 4¥, & 4% 0.192 0.98 h= 1.85Q7% 41.39 
8 6 & 5% 0.362 1.04 A 0.50Q2% 4.21 
8 84 & 6 0.561 161 h= 0.34Q21 6.88 


*Nominal diameter of pipe to which attached. 

*Computed on basis of actual port diameters as given less cross- 
sectional area of any rods extending through ports (double-disk 
type). 

¢$Nominal port area based on nominal diameter of pipe to which 
attached. 


$4/= head loss in feet of water with valve wide open; G~ flow 


in cubic feet per second. 


With velocity computed on basis of net pert area given 


Fig. 3 (Left) A single-disk, open-type float valve, without float ¢ Fig. 4 (Right) Installing a double-disk, balanced-type float valve in a 
farm concrete-pipe irrigation system 


kite a “Pita uae st So RRR ne Macrae Ae tae a BONER Ra 1S eg > dV le ad bg ce : 
Belge ie fe ee ARs, —aee Cae tees. Seemed Fic i eee ets Ogee gee ee ed : - i 
+ oe cts ae eo Gt 1 NRO aie ear vege "i a Sas, Se ape 2 Wey : enn ae i 
kee ; i {4 Bee in a Bcereet mean Tie SS ie Be ere mee ee, ee = ee Ka ; 
‘eae | eee % . Ras 1 2) ele eee aR rc tg eee oe: : poe . 2 . 
pasa : oiaiels \ F a Ras ener: oe ee ee eee eS eee ‘ 
sa : ns a a ee Te ee ee ie a is aia eet Se i J | 
ee 397 
PC 
PE 
- 
= i 22 CT aw er we 
} CS ee ee” 
a . . hear i gal! ee ye on 
P Oo. $ € fo 2s eN 
F Fe _ a. ee a ze e 14 _ - 
: "i it 4g 9, ee 8 te ae - a ae oe a, ee 
: . 5 et é : yan: ae . y * 2 —— 2 
' i et 5 “wet <a ee et ya Ding é : 
Re ree f eo ia ae | $ Pare \ ’ 
oer ane Ge" - a ey Ge 3 we » 4 Da Pp Ry a, 
a ae ie : of & : : a Bat Ome -  € oS ae 
i TaN an : re ee Ao Net | Eo . pet a a was 7. Y ae + yy 
s ee ae a Bee if, wea eet AY | "at, -, ia 4 Wa 
be > an ae Br eo ee ee 4 y toed _ re a i See 
oe 2 a oan bile Sd eae ce na "a i) : ae > pe ah > ve Z 
4 ee ear ees Pe eee a eee », a ORAS Rane ox. ds 
ae a: Ue . oi Se eT ee aw ies _— eis 4 .. . » >t -_ 
aa Ba! Car, a ai Gan ae Pete Pape "4 _- sy an ‘ ‘eS ee Ce 4 a 
. = F ay Sia Cue = ss ae oi a a ae 
* : ie EO a at Sage aeN "ag gee a _— a. 1‘, 
ff , BRece aa See SW WwW. eS 
i ee 2 i yaad eb: a : in gt a “_ % 
: ee al ee ies a te “a Be See : yy ne sy . a 
ew — Set oe a 6 ees ; 
Si ee: ae pntitaeliiatalll be. | ier 
Cy lt dee ek marr 
pet S OEE SA RR n i Bye . 7 
ago ae 2) ames Ee 2 (a i | a b 
a ume Be i » BB? Tee. Wee ees 
i ca: eee ee re oe ¢ Sas ; o a 4 PE 5 : 
: ¢ grace m re = 2 ea, : b i -—. 2 ie sm -_ ’ 
Es ee ee = ae ee oa gee me Vs aie © 5 Ps > 4 4 
. on oR eee * ¢ foo > ee Oe ae 
Sar erie SS eee tae '— —— i = eet tt ; 
cs ; ‘- ? i SAE ag ie eel ae » aa veil # eae 
ae _ eS 8 eb “ > i," ie 
‘ a er ee " ee a 7 nd 3 ‘ wl wn 2 
- — Yaa aaa exe bite | ne a fst ; - ee a 
if ‘oe i ate — tee ) ~ : — a 7 5 
Bs, : ae ie ae = 7 ee ; hag ree ie) ‘? 7 a’ te 
ae ey ae ee wee ere i “3 ‘ a. se 
aos Spee dete te a ; a if 3 
y a ah _* i ue te bas >” see 
4 Bee seh gce saa ve: SMS es en 7 st ad a ai ab ears sutvoiies* at 
ir hace ee emer? FO a ts ae ac Relea a eget Pt 13 yee dd ix 
Da hoes Laos ee, 2 et 7 0 Goa Dae, Are ge ear aia Bai 5) 2 Bhai tlie Saale Pes, ie q Apa bao: teas ape t iey 
j e Bc cee OS ee oe i. | aoe 
eh a aoe Siegen ae aes ee a ee aa BUN ae 
7 ek “Se gies sens Se ae | COE Se B® BeOS area | haa A ey a co fests! | ae fh Rete % - a bed 


DISCHARGE - cts 


“aL 04 os 08 | 2 4 6 6 


LOSS OF HEAD - FEET OF WATER 


commercial farm types of float valves when wide open 


It may often be necessary to extrapolate the results of these 
tests to estimate the wide open losses through larger valves. 
(The valves are now made in sizes up to 30-in.) With due 
regard to the hydraulic similarity of the valves, largely as 
indicated by the type and the ratio between net port area and 
nominal port area, and with due regard to the value of C in 
the table above, this can undoubtedly be done with reason- 
able accuracy. 

Notes on the Mechanics of Float Valves. Some insight 
into the mechanics of float-valve operation may be obtained 
from the following crude example: 

Consider the discharge of water from an unlimited sup- 
ply at constant head H into a standpipe in which the head ts 
/ as indicated in Fig. 6. Suppose that Q, is a steady rate of 
discharge at which the valve is wide open (the valve area 
being 7dZ,) and Q, takes place under head H—+A,. Under 
this condition the float exerts no net buoyant force. The 


STANOPIPE AREA = Ag 


Fiaar Arta-A, 


Fig. 6 Sectional elevation of a hypothetical float valve in a stand 


20 40 
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valve operates when the efflux is reduced from 
Q, to a lower steady value Q,. Suppose further 
that there are no hydro-dynamic forces acting on 
the valve, that is, that it is perfectly balanced. 

Neglecting lateral motions, take Z as the 
coordinate of the valve position, so designated 
that the inlet area A, is Td (Z,—Z). 

In order to simplify the analysis to follow, 
the assumption is made that the frictional resist- 
ance to operation is directly proportional to the 
velocity of operation of the valve. This assump- 
tion will permit the drawing of certain qualita- 
tive conclusions as to the effects of the linkage 
ratio @ : 1 and of float proportions. 

Suppose now that the efflux is reduced from 
Q,, to a smaller value Q,. Water will be accumu- 
lated in the stand and the continuity condition is: 


O:—O. = (A,.— A) dh/dt [1] 
in which Q,=C4A, V 2g(H-/) and where Cy=a discharge 
coefficient. 

A, = inlet area of valve=7d(Z,—Z) 


Fig. 5 Results of tests of pressure-discharge relationships of the common 


As the level rises by an amount 4—+/, in the stand, the 
float follows and moves an amount aZ. The buoyant force is 
proportional to the volume represented by the hatched area 
in Fig. 7. 

The buoyant force is 

B — WwW Ay [h—ho—aZ} 
For the float, the equation of motion then is 


wAy [h—ho—aZ}—P=MyaZ"t {2} 


in which w=unit weight of water=62.3 lb per cu ft, and 
M,=the mass of the float. 

Neglecting the inertia of the linkage, the force transmitted 

through the linkage to the valve will be aP and the equation 

of motion of the valve is 


aP—CZ'=M, 2” 


where C 


[3] 


the damping factor. M,=the mass of the valve. 


Upon eliminating the linkage force P between equations 
[ 2} and {3}, there is obtained 


aw Ay [h—ho—aZ} = (a? M;+ M,) 2° +C2Z” [4] 


tPrimes refer to differentiation with respect to time. 


> 


P (lnxase force) 


> 


Fig.7 A float 
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Returning to the continuity condition of formula [1}, 
which may be written 


Ca [7d (Zo—Z) \ 2¢(H—h+) - V0. (A, A,) (dh/dt), 


one further simplification is made, namely, that it is sup- 
posed that the variation in standpipe level (/—A/,) is small 
in comparison with the driving head (H—+/), so that the 
inflow can be approximated as taking place under the con- 
stant head (H—A,). The continuity equation becomes 


k(Z,—Z) —O.= (A,—Ay) (dh/dt) 
where kL=Ca7d V 2g(H—h,) 
and from which 
dh/dt={k(Z.—Z)—Q.]/A.—Ay . . . - [5] 
The quantity / is eliminated between equations [4} and 
{5} by differentiating equation [4] with respect to time, 
with the result: 
k(Z,.—Z) —Q. 


(ltt Ni me aZ’} 
An 


(a® My+M,)Z"+CZ”" . . . . . . [6] 


This third-order differential equation in Z takes on the 
form, after suitable rearrangement, 


Z" + Az Z"+A;,2Z'+A,Z=K (aconstant) . [7] 
in which the constant terms are as follows: 

As=C/a? Mj+ My 

A,=a? w Aj/a*? My + M, 

Ay= (aw A; k)/(As— A) (a? My+ M,) 

K=[{aw A;(Q.—Q-) }/ (As— Ay) (a? My + My) 


The principal interest in this differential equation is not 
in its detailed solution, which, in view of the simplifications 
made, probably would not be quantitatively useful. Rather, 
certain trends of behavior can be discovered from a study of 
the coefficients. The solution equation will give Z, the valve 
position, as a function of the time. This equation will consist 
of one part giving the transient response of the valve (this 
is the solution of the reduced equation) 


ia | As Yl t A Z’+Ay Z= 0 


plus a second part which is a particular integral of the entire 
equation. Interest here is centered on the first part, the 
transient response, because that will determine whether or 
not the valve operation will be stable or not. 

J. P. Den Hartog in his text “Mechanical Vibrations” 


discusses this question and shows that the sole criterion for 
stability is that 


Ay Az>Ao 2 ° . ‘ é ; ‘ ; ‘ > : {8} 


provided that all the coefficients A are positive, which is the 
case here. The criterion formula [8} when the coefficients 
of formula [7 } are inserted becomes 


a/ (a? My+Me) > (/C)[K/(A.—Ay)} [9] 


One sees immediately that stability may be insured by 
the use of a relatively tall, small-diameter float, making the 
term (A,—A,) comparatively large, thus providing satis- 


faction of equation [9}. On the other hand, the effect of 
increasing the linkage ratio a : 1 is not so immediately ap- 
parent. If, for example, the valve itself is massive in com- 
parison with the float, increasing the ratio @ will tend to 
increase the left-hand member of equation [9} which would 
tend toward the side of greater stability. However, if the 
float were massive in comparison with the valve, the left 
hand side of equation [9} would be approximately 1/a M 
and increasing the linkage would tend to cause the system to 
be less stable. 

While the foregoing analysis is not intended to be com 
plete in that an oversimplified flow system is taken as the 
example, the essential effects of linkage and float propor- 
tions are clearly shown. It is interesting to note that some 
friction is necessary for stable operation, for if C were set 
equal to zero, the criterion equation [9} could never be 


fulfilled. 


In a real system, the hydrodynamic forces on the valve, 
the inertia effects of the water in the irrigation pipe, the 
hydraulic friction in the system should all be taken into 
account. The mathematics becomes enormously complicated 
and often information regarding the necessary physical con- 
stants which are cmpirical in nature is lacking. For these 
reasons, successful designs have been achieved by some- 
what of a trial-and-error process, although future research 
should point the way to rational design procedures. 


SUMMARY 


The advantages of the semiclosed pipe system over the 
open system for many irrigation water pipe distribution sys- 
tems is discussed. The semiclosed system is achieved by 
substituting float-valve stands for overflow stands. Character- 
istics of the float valves are discussed ; notes on the mechanics 
of float valves, useful in design, are included; and tests to 
establish the capacities of several commercial valves, here- 
tofore lacking, are reported. 
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HE purpose of this paper is threefold; to briefly re- 
view the development of irrigation in the United 
States and the world, to discuss the food problem 
from the world standpoint, and to determine to what ex- 
tent, and how, irrigation contributes to the food supply. 
Much has been said on all phases of this subject. Time 
has not permitted a review of more than a small part of the 
literature available. I have no new information, but have at- 
tempted to review some of the material available, and from 
it to draw some general conclusions representing the point 
of view of men much better qualified to speak on this sub- 
ject. I will quote rather freely from some of the papers cited 
in order to bring out more specifically the intent of the 
authors. 
DEVELOPMENT OF IRRIGATION 
Irrigation 1s old. There are many biblical references to 
irrigation and reclamation. Quoting from O. W. Israel- 
sen (1)*: 
“Irrigation had been established when the writing of history 
began. The British Society of Anthropology accepts as a funda- 


mental doctrine that historically civilization followed the develop- 
ment of irrigation. 


“An ancient Assyrian queen, supposed to have lived more than 
2,000 years B.C., 1s credited with directing her government to divert 
the waters of the Nile to irrigate the desert lands of Egypt. The 
inscription on her tomb is: ‘I constrained the mighty river to flow 
according to my will and led its waters to fertilize lands that had 
before been barren and without inhabitants.’ ”’ 


Irrigation in China is known to be more than 4,000 
years old. The famous Tu-Kiang Dam, still a successful 
dam today, was built by Mr. Li and his son in the China 
Dynasty, 200 B.C., and provides irrigation water for about 
one-half million acres of rice fields. The Grand Canal, 700 
miles long, was built by the Sni empire, A.D. 589-618 (1). 
China 1s still struggling with its reclamation problems, and 
a gigantic project on the Yangtze River was recently under 
consideration. According to available information, China 


This is an address delivered before a special meeting of the 
American Society of Agricultural Engineers held in conjunction with 
the Centennial of Engineering Convocation at Chicago, Hlinois, 
September, 1952. 

The author — J. E. CrrisrtANSEN — is dean of the school of 
engineering and technology, Utah State Agricultural College. 

*Numbers in parentheses refer to the appended referencs. 
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leads the world in irrigated lands, with an estimated irri- 
gated area of 90 million acres (2). 

India and Pakistan rank second and third in the world 
in area irrigated. According to Malhotra and Ahuja (3) 
there are now nearly 50,000,000 acres irrigated in India, 
and an additional 30,000,000 acres in Pakistan. United 
States ranks fourth with over 26,000,000 acres according to 
1950 preliminary census figures. Irrigation is also old in 
India. Quoting from Malhotra and Ahuja: 


“ANCIENT IRRIGATION—As already stated the practice of irri- 
gation in India can be traced back to time immemorial and mention 
regarding this appears in records from antiquity. In fact the irri- 
gation practice must have originated with the earliest influx of 
Aryans into India from the north, when those high-spirited, enter- 
prising and intellectual people, settled down in the rich fertile 
plains of India where water for growing crops was available. The 
engineering of dams and canals was known in India long before 
the dawn of history. |Magasthenes, the Greek ambassador of 
Sleukos Nikator at the court of Sendro Kothos near Patna, writing 
300 years before Christ, states that the whole country was under ir- 
rigation and prosperous, growing double crops. Some of the reser- 
voirs in southern India belong to the same time, and are as old as 
2,000 years. The Grand Anicut of Madras was built by the Chola 
Kings about 200 A.D. which was a remarkable work, Irrigating 
about 600,000 acres even before the improvements effected in the 
nineteenth century. The large dams of Bhopal, with its 250 square 
miles of reservoir area, was built by Raja Bhoj in the eleventh cen- 
tury A.D. In fact the development of irrigation works from the 
earliest times was due to the necessity for securing the crops against 
fatlure by some form of artifictal irrigation. With the increase of 
population and breaking of new lands for its sustenance, the irri- 
gation works have developed and the history of India is full of at- 
tempts by successive generations to use more and more water from 
rivers and artificial tanks for agriculture.” 


Modern irrigation work began in India with the re- 
pairing of the Western Yamuna Canal by the British in 
1821, at which time it was irrigating some 20,000 acres. 
As a result of continued remodelings and extensions, this 
canal now irrigates more than 400,000 acres. The second 
important work was on the Canvery Delta Canal, beginning 
in 1834. The Upper Ganga Canal, commenced in 1836 
and completed in 1862, is one of the largest works in India 
constructed in the nineteenth century. The following quo- 
tation is of interest : 

"This project was mooted as early as 1827, but could not mature 


until the terrthle famine of 1836-37 and its train of calamities 
spurred the need for its early execution (3)." 
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The irrigation development in India has been executed 
almost entirely by the government. Malhotra and Ahuja 
(3) state: 

“The experiment of entrusting irrigation works to private com- 
panies was a failure and both the Madras and East Indian Com- 
panies had to be wound up soon after inauguration and their assets 
purchased by the government. The failure of the private enterprise 
in irrigation works led to the acceptance by the Secretary of State 
in 1866 of the policy of supplementing the ordinary resources of 
the government by means of public loans for the productive irri- 
gation works, and the adoption of this policy has led to the enor- 
mous development of canal irrigation in India since then 

IRRIGATION IN) THE UNITED STATES 

Irrigation in America ts also old, having been practiced 

by the Indians at the time of the Spanish Invasion (4). 
b/ 

There are evidences that extensive irrigation works once ex- 
isted in Arizona and New Mexico. It is believed that some 
of these canals were built about 700 A.D. (5). Most of 
these carlicr irrigation systems had fallen in disuse before 
white men came to this continent, but many of the Indians 
of the Southwest were still practicing irrigation on a smal- 
ler scale. 

Irrigation was also practiced by the Spanish padres at 
the carly missions in California, but to only a limited ex 
tent for gardens, orchards, vineyards, and some small grains. 
Irrigation was also practiced by trappers, miners, and fron 
ticrsmen in many places in the West although no effort 
was made to develop an agricultural economy based on irri- 
gation until the Mormon pioncers entered Salt Lake Valley 
in July of 1847 (6). This was the beginning of modern irri- 
gation in America. From the first, irrigation was a coopera 
tive undertaking, with communities being located upon the 
streams issuing from the moun- 
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showed a total irrigated area of 3,631,000 acres. This area 
was doubled approximately during the next decade, and 
doubled again by 1910. The increase in irrigated arca was 
rapid and steady up to 1920, and was mostly from surtace 
water supplics. During the next decade there was only a 
very small additional acreage irrigated, mostly from ground 
water supplics. A relatively small increase occurred between 
1930 and 1940, and a larger gain was made between 1940 
and 1950, almost entirely from ground water development 
The growth of irrigation in the United States 1s shown 
graphically in Fig. 1. 

The present status of irrigation development for the 
twelve western states with gicatest irrigated acreage, a 
cording to preliminary 1950 census tigures (7), 1s given in 
Table 1. Although the total acreage increased from 1939 
to 1949 by approximately five million acres, it 1s interesting 
to note that five of the western states showed a decrease in 
acreage for this same period. The greatest increase was in 
Texas, from 1,045,224 to 3,148,115 acres, a gain of more 
than 200 percent. This increase occurred chiefly in the High 
Plains area where practically all of the irrigation water 
comes from pumped wells. It is believed that this area has 
overdeveloped its ground-water supply (8), and that this 
acreage may decrease, rather than increase, during the next 
decade. The second largest gain was in California where 
the arca increased from 5,069,568 to 6,618,595 acres 
Ground-water development in San Joaquin Valley ac 
counted for most of this increase. The Central Valley 
Project of the USBR (U.S. Bureau of Reclamation) will 
probably make possible a further increase in this area and 
sustain the increased draft on the underground water supply 


tains. (€ ommunity ditches were TABLE 1. IRRIGATED ACREAGE AND CAPITAL INVESTMENT 
constructed to serve both the out : Irrigated land Percent Capital investment Capital investment 
State (thousands of acres) change (millions of dollars) (per acre irrigated) 
lying agricultural areas, and the sail ee sd ie 
¢ < ti 93 G1 940 950 40 950 
garden plots in the towns. , . : 
i a aaceial d . California 5,070 6.619 +3205 318.9 640.1 $62.90 $96.71 
. 1c second important irriga nak 1.045 3148 +2012 66.4 1445 63.54 ‘5.90 
tion development was the estab- Colorado 3,221 2,941 8.7 106.8 161.4 33.16 54.88 
lishment of the Union Colony at se 2,278 2,168 1.8 102.6 130.0 15.04 59.96 
‘ : me anid ontana 1,71 B10 ™ $34 67 82.( 94 4 
Greeley, Colo.,in 1870 (6). This ” ;, — ila pasa $9.30 
; . Wyor Z 8 7 7 27.92 
community effort resulted in Or vai “pen os ; ba a “ " 4 or a ~ 
. : CxO 0456 , 48 27.6 0 74 18.62 6 
more than 30,000 acres being — Utah 1.176 1.166 09 19 56.6 5 62 18.54 
brought under irrigation. Arizona 653 979 + 49.9 84.5 137.6 127.87 140.55 
From these beginnings, irri- Nebraska 610 888 + 45.6 39.1 56.5 64.10 63.63 
gation agriculture spread rapidly — Nevada 740 723 2 169 20.2 22.84 27.94 
New " 5 69 + 24.7 7 9.03 ( 
throughout the western states,and = 4“ aeonige Peis. Pies ri 4 rep a mite 
: : ; : 17 western states 20,395 24,869 r21.9 1,034.7 1,841.4 50.73 73.64 
by 1890 the first irrigation census US. total 21.136 26.148 $237 10591 1887.1 50.11 7917 
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Considerable increase in irrigated area has also taken 
place in Arizona, New Mexico, Nebraska, Louisiana, and 
Florida. The total for the last three mentioned states in- 
creased from 741,058 to 1,379,609 acres, or 86.1 percent. 

As will be noted from Table 1, the capital investment 
in irrigation works increased from $1,059,100,000 to $1,- 
887,100,000, or 78.2 percent. The present investment in 
irrigation works, however, is less than was spent during 
World War II for the atomic bomb development, and only 
a small fraction of the annual cost of the “cold war.’ The 
capital investment per acre irrigated increased during the 
period from 1940 to 1950 in all of the states except Texas. 

Fig. 2 shows the growth in investment in irrigation 
works by types of enterprise. Up to 1920, this investment 
was largely by private enterprise, cooperatives, and irriga- 
tion districts. Since then there has been a much larger in- 
crease by federal participation through the USBR, and by 
underground water development by individuals. 

Data available on a world basis likewise show a very 
striking increase in irrigated area during the past half cen- 
tury. In India and Pakistan, the total area has increased 


from about 30 to 80 million acres since 1892 (2). The 
present acreage irrigated in various countries of the world, 
according to latest available information, ts given in Table 2. 


TABLE 2. IRRIGATED LANDS OF THE WORLD* 


Estimated 
irrigated area 
(1000 acres) 


90,000 

48,921+ 
30,000¢ 
26,248t 


Country Principal crops grown 


China 

India 
Pakistan 
United States 


Rice, wheat, millet, vegetables 

Rice, cotton, grains, fruit, vegetables 

Rice, cotton, grains, fruit, vegetables 

Forage crops, sugar beets, potatoes 
fruits, vegetables 

Rice 

Rice, cereals, potatoes 


Rice 

Cereals, cotton, fruit 
Cotton, fruit, vegetables 
Cotton, cereals, vegetables 


Indo-China 


Japan 


Java 
Russia 
Mexico 
Egypt 


12,000 
9,450 


8,500 
8,000 
7,500 
6,250 


4,500 
3,500 
3,200 
3,150 


Italy 
Spain 
Argentina 
France 
Chile 

Iran 


Rice, cereals, forage crops 
Cereals, forage crops, fruit, vegetables 
Cereals, forage crops, cotton, corn 
Cereals, potatoes, vegetables 
3,000 Cereals, fruit, vegetables 
2,500 Rice, grain, cotton, tobacco 

*Except as otherwise noted: D. W. Thorne and H. B. Peterson, 
Irrigated Soils, Their Nature and Management, 1949 (2). 

tS. L. Malhotra and P. R. Ahuja, Review of Irrigation Develop- 
ment and Practice in India, 1951 (4). 


tU.S. Census, Preliminary Report on Irrigation, 1952 (7). 
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Thorne and Peterson point out that there are highly vari- 
able estimates of irrigated land in some of the countries, ¢s- 
pecially for the Asiatic countries. 

FUTURE EXPANSION OF IRRIGATION 

There will certainly be further development of irriga- 
tion in the United States, and there is reason to believe that 
there will be a similar increase in irrigated area in many 
other countries. Canada, Chile, India, Pakistan, South Af- 
rica, and Australia have sizeable projects in the planning or 
construction stage. The cost of developing new irrigated 
areas, however, is increasing rapidly. The areas readily ac- 
cessible to available water supplics have long since been de- 
veloped. New areas are farther from supplies, will require 
extensive storage facilities, and in some instances long tun- 
nels for transmountain diversions. 

The U.S. Bureau of Reclamation’s proposed program 
(9) as outlined in 1948, called for the construction of 
works that would irrigate by 1954, 2,040,000 acres of new 
land, and would supply supplemental water for an addi- 
tional 3,610,000 acres. This program has been slowed 
down, however, as a result of the Korean War and increased 
federal expenditures for defense. The Bureau's report indi- 
cates that water is available for an additional 14,800,000 
acres that might be developed in the future. These develop- 
ments will be expensive, and will require high dams, long 
tunnels, canals and pipe lines, including huge hydroelectric 
developments. They will be multipurpose projects involving 
irrigation, hydroelectric power, flood control, municipal 
water supplies, fish and wildlife conservation, and recrea- 
tion. Some of the long-range thinking and planning being 
done, is evidenced by an article in Time (10) which points 
out possibilities of exporting some 6,000,000 acre-feet of 
water from the Klamath River watershed in northern Cali- 
fornia, into the Sacramento-San Joaquin basin with canals 
and tunnels carrying it the length of the Central Valley and 
through the Tehachapi Mountains into southern California 
and as far south as San Diego. This development is esti- 
mated to cost more than three billion dollars—almost twice 
the total investment in irrigation works in 1950. This proj- 
ect could add about 2,000,000 acres of new irrigated land. 


WORLD FOOD PROBLEM 
Much has been written and said on the world food prob- 
lem. Lord John Boyd-Orr, former director-general of the 
United Nations Food and Agricultural Organization, writ- 
ing in the Scientific American, August, 1950 (11) says: 


ETC. 
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“The food problem confronts the world with two dangers. One 
is the political danger of hunger. A lifetime of malnutrition and 
actual hunger is the lot of at least two-thirds of mankind. Hungry 
people who believe that an abundant supply of food is possible will 
overthrow any government that does not make it available. The up- 
surge in Asia, the most important political event in the world to- 
day, is fundamentally a revolt against hunger and poverty. 


“Side by side with the political menace of hunger, there exists 
in the now small world an economic danger, arising from diametri- 
cally opposite causes. This economic difficulty is due to the ease 
with which food can be provided with the help of modern tech- 
nology. Certain countries, the United States and Canada in par- 
ticular, are embarrassed by surpluses of food. 


“The gravity of the food problem is such that some observers 
have arrived at the hopeless conclusion that the nineteenth century 
English economist, Thomas Malthus, was right, that is, that popula- 
tion tends to increase faster than the supply of food, and that part of 
the population inevitably has less food than it needs. Certainly the 
population of the world is increasing at an accelerating rate. At 
the beginning of the nineteenth century, it was estimated at a lit- 
tle over 900 million. At the outbreak of World War II it had 
reached about 2 billion, and is now about 2.25 billion and is in- 
creasing at a rate of more than one percent, or about 22 million 
per year. At this rate it will reach between 3 and 4 billion during 
the lifetime of our children. 


“If the kind of effort being made by the World Health Or- 
ganization succeeds in eliminating preventable diseases, the rate of 
increase in population will be much greater than one percent. The 
life expectancy at birth of half of the population of the world is 
only 30 to 40 years compared with 65 or 70 years in countries 
where modern preventive medicine has been applied.” 


According to Lord Boyd-Orr, the food production of 
the world could be greatly increased. He says: 


“It is claimed that the land presently under cultivation could 
support twice the present world population if it were made to yield 
to the full capacity possible by modern technology. The most fre- 
quently cited example of overpopulation is India, with ‘its three 
mouths to two rice bowls’ and its population increase of 4 million 
a year. Yet the task of doubling the food output of India has now 
been thoroughly investigated; the means are at hand, the engineer- 
ing program to this end is already underway. At present the In- 
dian yield per acre of rice and wheat is little more than a third 
of that in Japan. This is because the land is starved for humus, 
fertilizers, and water. The humus and fertilizers can be provided, 
and plenty of water falls on the land. India 1s lacking only in stor- 
age and irrigation facilities to use the rainfall to the best advan- 
tage. This can be remedied. The new government of India has 
embarked on a great plan of agricultural development which will go 
hand in hand with the complimentary industrial program. If the 
industrial program could be carried to completion in time, the food 
supply could be doubled in ten or fifteen years.” 


Lord Boyd-Orr believes that the solution to the world 
food problem is through international effort. He says: 


“The two evils of the glut of food in the United States and 
hunger in widespread areas in the rest of the world cannot be eli- 
minated by United States’ charity. It can be met only by interna- 
tional effort. Conducted through the technical agencies of the 
United Nations, the world food problem would be placed upon a 
business footing and bring as much benefit to the United States as 
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to other countries. Only by multilateral action can the United Na- 
tions redeem the forgotten pledge of the Atlantic Charter to achieve 
‘freedom from want among the people of all lands.’ ”’ 


A somewhat similar point of view is taken by Dr. J. H. 
Richter, head, European division, regional investigations 
branch, OFAR. In speaking before the Western Farm 
Economic Association (12), he says: 


“My contention is that the present world food situation calls 
for larger, not smaller, production of the basic foodstuffs and feed- 
stuffs; and I shall argue that market developments in prospect are 
unlikely to prove an impediment to such an aim. 


“Population is increasing in all parts of the world. Where food 
consumption is low, in quality as well as in quantity, improvement 
must mostly come from increases in domestic output. In Europe, 
similarly, improvements in food consumption depend largely on 
the countries’ capacity to produce more themselves; in addition, 
large food and feed imports will continue to be required. ‘d 


On the position of the United States, he continues: 


“Turning to more specific factors that should influence the mark- 
ets for the basic foodstuffs and feedstuffs, 1 venture to count the 
preponderant position that the United States has acquired as an ex- 
porter of grains and fats and oils since World War IL. It is well 
realized that, if a substantial share of world exports is supplied by 
one single source, the effects of crop failure in that particular area 
would be drastic indeed. This knowledge of vulnerability of 
world export supplies is, of course, a factor in the market. situ- 
ation. 


“In the past two consumption years, 1948-49 and 1949-50, the 
United States supplied fully 45 percent of total world shipments of 
wheat, 35 percent of total world shipments of coarse grains, and 15 
percent of total world shipments of fats and oils. This represents a 
very great expansion compared with the 1930's or even the 1920's, 
when American exports of grains were sharply on the decline and 
when the United States was a net importer, not a net exporter of 
fats and oils. . . .’ 


He adds: 


‘Quite generally it should be noted that, as Professor DeGraff 
has pointed out, the great increase in United States food output 
from the late 1930's up to 1944 was to a considerable extent due 
to exceptional circumstances, not likely to be repeated. It was out 
of this increase that the United States supplied so much to the rest 
of the world. For the past 6 years, total food production in this 
country has hardly exceeded the level attained in 1944. The margin 
between output and domestic needs for the growing population has 
thus declined, and so have food exports over the past 2 or 3 years 
The United States cannot, therefore, expect, andy the rest of the 
world cannot count on, a permanent United States export of cur- 
rent magnitude 


Wesley R. Nelson, formerly assistant commissioner, U.S 
Bureau of Reclamation, has stated (13): 


‘The human population of this planet 1s growing by leaps and 
bounds. The increase is about 70,000 per day 


‘The amount of land under cultivation in the world stopped 
growing some time ago. In fact, during the decade 1940 to 1950, 
cultivated acreage decreased by about 4 percent. During the same 
period, despite great wars and natural disaster, world population in- 
creased by some 200,000,000." 
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The comparative populations and population densities 
of the continents of the world are shown in Fig 3, which has 
bcen prepared from data taken from the United Nations 
Statistical Yearbook, 1951 (14). One interesting point 
brought out by this figure, 1s the similarity in total popula 
tion and population density of the USSR and the continent 
of North America. The comparatively large population of 
Asia, and the high population densities of both Asia and 
Europe are also emphasized. 

Fig. 4 gives similar data for a few selected countries, and 
brings out the extreme contrasts in various parts of the 
world. 

To better understand the real nature of the world food 
problem, a detailed analysis of the food consumption, and 
the comparative birth and death rates in these same coun- 
trics has been made. These data are shown graphically in 
Figs. 5 to 12, which emphasize the relatively poor dicts of 
the people in many of the populated countries of the world, 
as contrasted with the United States, the United Kingdom, 
and Denmark. Similar data were not available for China, 
and certain other countries where the food problem is acute. 

The dict of a large segment of the world population is 
made up of cereals (largely wheat and rice), beans, and in 
some instances, potatoes or other root crops. These dicts are 
deficient in sugar, meat, milk and dairy products, and fats 
and oils. Only a small percentage of the caloric content 1s 
derived from animal sources as is shown in Fig. 12 

There appears to be no relation between these relatively 
poor dicts, the food shortage in general, and the birth rates 
for these countries. All of these countries have substantially 
higher birth rates than countries with adequate diets, but 
they also have higher death rates, and shorter life expectan- 
cies. Generally there was an increase in birth rates following 
the war with a subsequent decrease and some reduction in 
death rates during the past few years, probably due to an 
improvement in medical and health services since the war. 
Once might speculate as to what modern medical and health 
programs with increased use of some of the recently devel: 
oped antibiotics could do to the populations and food sup- 
plics of some of these countries where present death rates 
are now twice that of the United States. 


FOOD PROBLEMS IN THE UNITED STATES 
The food problem in the United States and its relation 
to irrigation and reclamation was discussed recently by Dr. 


Byron T. Shaw, administrator of the Agricultural Research 
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Administration, USDA, before the House Subcommittee on 
Agricultural Appropriations (15). Although, as has already 
been pointed out, our principal food problem has been 
economic, resulting from food surpluses, this ts not likely 
to continue for many years. Dr. Shaw points out that with 
the population increase expected, there will be 190 million 
people by 1975. Our total agricultural cropland has re- 
mained essentially static since 1920, although the farm out- 
put index has increased from 92 in 1920 to 138 in 1950 
(1935-39 average 100). Most of this increase in pro- 
duction had occurred by 1946, and there has been little 
change since then. Since 1935 the equivalent of about 45 
million acres of cropland has been released from feeding 
horses and mules. By 1975, another 15 million acres can be 
expected to be released from this use. Based on the Presi- 
dent's Water Resources Committee report, Dr. Shaw esti- 
mates that about 30 million acres can be added to our culti- 
vated area by reclamation through irrigation, drainage, and 
land clearing. Of this, about 6 million acres could be 
brought into production by 1975 through irrigation. This, 
however, is more than the total area brought under irrigation 
by the U.S. Bureau of Reclamation in its first fifty years of 
existence, and will not be an easy goal to meet. 

Dr. Shaw says that in order to maintain the 1950 stand- 
ard of dict, we would need about 577 million acres equiva- 
lent of cropland by 1975, or about 70 million acres more 
than appears to be available, according to the most opti- 
mistic estimates. To provide an adequate diet for all, would 
require an additional 112 million acres, or a total of 689 
million acres. This indicates that we are certainly much 
closer to the day when we will actually face a food shortage 
in the United States than most of us realize. Considering 
the time required, and the expense involved in bringing new 
land into production under irrigation, it is evident that a 
reclamation program on an adequate scale should be main- 
tained. It is pointed out (15) that from the beginning of 
construction of the Grand Coulee Dam in 1933 to the com- 
pletion of facilities to irrigate the first half million acres 
by 1958 is 25 years, and that the time to completion of the 
project in 1971 to irrigate the remainder of the project, an 
additional 529,000 acres, will be an additional 13 years. 
There is now no other single project under construction or 
investigation that can add as much new irrigated land as the 
Columbia Basin project. The total area for ultimate develop- 
ment in the Missouri Basin as now planned ts 5.3 million 
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acres. This, however, will come largely from land now 
cropped in seven states, (9). 


Lewis A. Jones, in a recent meeting of the ASAE, called 
our attention to the changing picture of our own food prob- 
lem (16). Where until recently one of our chief concerns 
was food surpluses, we now face the task of increasing our 
production. He says: 

“As a result of these heavy demands, the agricultural surpluses 
we heard so much about a few years ago are now a myth. The sup- 
plies of such items as butter, cheese, dried milk, canned vegetables, 
and canned fruit held by the Commodity Credit Corporation have 
been reduced fifty percent since the start of the Korean War, and 
are continuing to decline at a rapid rate... . The corn carry-over 


for 1952 is estimated at 635 million bushels, or about 20 percent 
of the annual requirement. . . . 


“The wheat carry-over for 1952 is estimated at 375 million 
bushels instead of the 500 million bushels considered desirable in 
case of a bad crop year or for abnormal export in case of famine 
or crop failure in other wheat-exporting countries. At this very 
moment we are losing ground; we are consuming at a greater rate 
than we produced in 1950, and it appears that demands in 1952 
will exceed our 1951 production. 


“To win the battle we will need every ounce of production we 
can squeeze out. High-level production is the greatest contribu- 
tion agriculture can make to price stability.” 


Following this same line of reasoning, Jacob Rosin, in 
a recent article in Readers Digest (18), argues that the road 
to abundance lies in the manufacture of synthetic foods, 
utilizing, as one of the basic raw materials, the carbon diox- 
ide of the atmosphere. He says: 


“The only question is: How long before we shall get going 
under full steam down this road to survival, which also is the road 
to abundance? All we have to do is ‘shake up’ our mental habits, 
and realize that the chemical industries, sufficiently subsidized, can 
do the same thing the plants are doing, and do it a thousand 
times more efficiently and cheaply. And why not do it before we 
are faced with starvation?” 


Until the time comes when this is possible, we must con- 
cern ourselves with agricultural production, and look for- 
ward to the job of keeping production abreast of demand. 
When the time comes for the manufacture of synthetic 
foods, I dare say that agricultural engineers will play a 
leading role in this new developm-nt. 


IRRIGATION AGRICULTURE'S CONTRIBUTION TO 
FOOD SUPPLY 
The irrigated lands in some of the countries of the 
world, especially the Asiatic countries, provide an appreci- 
able portion of the supply of such basic foods as cereals and 
rice, their basic diets. In India, approximately 25 percent 
of the total cropped area is irrigated (3), and a larger por- 
tion of the food supply comes from the irrigated land be- 
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cause of higher yields. For the United States (7) there was 
a total of 344 million acres of cropland harvested in 1949, 
a decrease of 8.5 million from 1944. There has been no 
significant change in this area since 1919 when 349 million 
acres were reported (15). The irrigated area now repre- 
sents only 7.5 percent of this total, and supplies a very 
small percent of such basic foods as wheat and corn as 
shown by Table 3. It does, however, contribute substanti 
ally to many of our other foods such as vegetables, fruits, 
and nuts. Inasmuch as census data on production from ir- 
rigated lands are not yet available for 1950, similar data 
were obtained from Agricultural Statistics, 1951 (19). 


TABLE 3. PRODUCTION OF BASIC FOODS ON 
IRRIGATED LANDS IN U.S.--1939 (17) 
Percent of U.S 


Crop Production Production 
Corn, for grain 1,354,000 bu 0.6 
Wheat, winter 8,209,000 bu 1:5 
Wheat, spring 11,633,000 bu 7.0 
Potatoes, Irish 79,502,177 bu 25.0 
Beans, dry 10,420,000 bu 44.0 
Sugar beets 8,170,000 tons 79.5 
Rice 443,687,000 bu 99.5 


TABLE 4. PRODUCTION OF COMMERCIAL VEGETABLES 
IN ELEVEN WESTERN STATES AND TEXAS, 1949* 


Dollar Percent of U.S 

Crop Production value Production Value 
Artichokes 674,000 boxes $ 2,730,000 100 100 
Asparagus 101,595 tons 17,320,000 60 52 
Beans, snap 

Fresh 2,268,000 bu 5,183,000 13 14 

Processed 92,900 tons 10,842,000 38 49 
Cantaloupes 9,646,000 crates 27,443,000 78 81 
Carrots 19,677,000 bu 33,136,000 78 86 
Cauliflower 8,539,000 crates 10,001,000 65 64 
Celery 14,541,000 crates 26,464,000 64 $2 
Garlic 131,000 sacks 1,305,000 93 94 
Honey dew melons 2,615,000 crates 4,730,000 100 100 
Lettuce 31,431,000 crates 117,468,000 93 94 
Onions, dry 35,271,000 sacks 44,730,000 93 80 
Peas, green 

Fresh 2,766,000 bu 5,870,000 91 91 

Processed 119,860 tons 10,583,000 34 45 
Potatoes, early 32,186,000 bu 44,389,000 49 46 
Potatoes, total 134,833,000 bu 177,760,000 33 34 
Spinach, fresh 6,115,000 crates 6,984,000 49 60 

Processed 53,200 tons 1,430,000 56 45 
Tomatoes, fresh 12,347,000 bu 33,019,000 39 45 

Processed 1,149,000 tons 26,440,000 46 44 
Watermelons 28,115,000 melons —_ 7,359,000 46 40 
Truck crops 

Commercial 6,194,100 tons 364,644,000 45 46 


* Agricultural Statistics, 1951, U.S.D.A. From tables 282 to 344 
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TABLE 5. PRODUCTION OF VEGETABLES, FROZEN, 
COMMERCIAL PACK IN EIGHT WESTERN STATES—1949* 
West! Total U.S. Percent 
(1000 Ib) (1000 Ib) of U.S. 
12,890 22,309 58 
22,271 65,529 44 
46,690 85,988 54 
30,246 41,028 74 
22,439 22,439 100 


7,684 13,338 57 
8,420 12,339 
13,866 32,998 
4,082 10,069 
102,184 232,275 


7,703 11,335 
6,653 8,325 
4,047 6,164 

26,506 52,806 
2,329 6,659 


9,954 43,500 


Crop 
Asparagus 
Beans, snap 
Beans, lima 
Broccoli 
Brussel sprouts 


Carrots 
Cauliflower 
Corn, cut 
Corn, on cob 
Peas 


Peas and carrots 
Pumpkin and squash 
Rhubarb 

Spinach 

Succotash 


Miscellaneous 


Total 587,101 
*Agricultural Statistics, 1951, USDA Table 350, p. 273. 


tCalifornia, Colorado, Idaho, Montana, Oregon, Utah, Washing- 
ton, and Wyoming. 


327,963 


Table 4 gives the production of commercial vegetables in 
the cleven western states and Texas in which irrigation is 
practiced extensively. These twelve states contribute more 
than 50 percent of the total production of twelve of the items 
listed, and 100 percent of the total production of two of them. 
In these states, vegetables are grown primarily on irrigated 
land. The West produces a substantial portion of the fro- 
zen vegetables produced in the United States as shown in 
Table 5. For comparison, it might be mentioned that these 
twelve states have 40.5 percent of the total area in farms, 
but only 18.1 percent of the population (20). 


A similar tabulation for fraits and nuts is given in Ta- 
ble 6. This shows even more strikingly our dependance 
upon irrigation agriculture for practically all of the nation’s 
supply of ten items listed, including dates, olives, almonds, 
navel oranges, walnuts, apricots, lemons, plums and prunes, 
and figs; and for 94 percent of the grapes, 84 percent of the 
pears, and 60 percent of the peaches. Other items such as 
nectarines, tangerines, pomegranates, persimmons, logan- 
berrics and young berries are nearly all grown in the West. 

The irrigated lands also make a substantial contribution 
to the nations supply of livestock and livestock products. 
Table 7 gives the production and percentage of total for 
the eleven western states and Texas which are largely de- 
pendent upon irrigation for their agricultural economy. 
Here irrigation makes possible the efficient utilization of 
some 700 million acres of western range lands, which are 
seasonal in nature, by providing much of the feed required 


TABLE 7. PRODUCTION OF LIVESTOCK AND LIVESTOCK * 
PRODUCTS IN ELEVEN WESTERN STATES 
AND TEXAS, 1949 
Percent of U.S. 


Product Production Value 


Cattle (all) 
Hogs 


Sheep and lambs 
Wool 


Milk (total) 
Chickens 
Eges 


Production Value 


2,745,345 tons $1,067,820,000 
558,950 tons 215,250,000 


365,379 tons 142,000,000 
77,158 tons 78,800,000 


8,620,000 tons 755,177,000 


174,340 tons 91,087,000 
8,760 million 348,833,000 


Turkeys 169,242 tons 108,959,000 
Honey 34,179 tons 


* Agricultural Statistics, 1951, USDA Tables—417. 
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PRODUCTION OF COMMERCIAL FRUITS AND 


NUTS IN ELEVEN WESTERN STATES AND TEXAS—1949* 
Percent of U.S. 


Crops 


Apples 

Apricots 

Avocados 

Cherries (sweet ) 

Citrus 
Lemons 
Oranges, all 

Navel 

Grapefruit 

Dates 

Figs 

Grapes 

Olives 


Production 
FRUITS 
48,994,000 bu 
197,000 tons 
15,500 tons 
126,330 tons 


11,360,000 boxes 
44,605,000 boxes 
16,215,000 boxes 
12,300,000 boxes 


14,100,000 tons 
93,860 tons 
2,496,200 tons 
35,000 tons 


Dollar 
value 


$74,000,000 
13,330,000 
6,913,000 
19,600,000 


41,800,000 
89,635,000 
35,907,000 
18,130,000 


2,228,000 
5,714,000 
81,800,000 
6,650,000 


Production 


37 
100 
76 


Value 


40 
100 
90 


92 


100 
39 
100 


7 


100 
100 

84 
100 


44,774,000 bu 
30,453,000 bu 
626,600 tons 
3,280,000 crates 
NUTS 
43,300 tons 
22,280 tons 
14,500 tons 
88,100 tons 


46 
82 
99 
33 


Peaches 

Pears 

Plums and Prunes 
Strawberries 


53,200,000 
30,453,000 
42,050,000 
20,780,000 


Almonds 
Filberts 
Pecans 


Walnuts 
*Agricultural Statistics, 1951, USDA Tables 209-361. 


14,289,000 
4,782,000 
5,280,000 

30,785,000 


100 
100 

22 
100 


for winter or dry season use. Irrigated lands also produce 
much of the feed required for dairy and poultry production 
in these states. 

Irrigation is rapidly becoming more extensively prac- 
ticed in the humid areas of the country. Comparative fig- 
ures for 1939 and 1949, including the area irrigated by 
sprinkler systems is shown in Table 8. It is of interest to 
note that in 1949 every state in the Union and the District 
of Columbia reported irrigated areas. The increase in the 
humid areas is due largely to the more extensive use of 
sprinklers. Unofficial estimates for 1952 indicate that more 
than 1,000,000 acres are now irrigated by sprinkler sys- 
tems. 

CONCLUSION 

Summarizing, it may be said again that the world is rapidly 
approaching a time when food may become a limiting factor 
in the increase in population. Many parts of the world are 
now deficient in foods, and people survive on inadequate 
diets. Hunger is undoubtedly the greatest single cause of 
political revolt, and the basic underlying cause of the pres- 
ent problem in Asia today. 

Irrigation plays a very important part in the world in the 
production of basic foods such as cereals, including rice. 
In the United States, it plays its greatest role in providing 

(Continued on page 410) 


TABLE 8. COMPARATIVE IRRIGATED ACREAGE IN 
1939 AND 1949 (20) 
Area irrigated, acres 


1949 
Percent 
increase 


1939 Percent 
of 


total 


By 


Region Total sprinklers 


New England 
Middle Atlantic 


East North Central 
West North Central 636,881 


South Atlantic 


East South Central 
W. South Central 1,472,456 
9,912,862 
5,800,764 


Mountain 
Pacific 


U.S. total 


2,846 
17,260 
10,833 


128,037 
891 


31,450 
54,616 
36,237 
1,136,018 
381,044 
6,950 
4,162,837 
11,642,524 
8,324,169 


1005 
217 
235 

78. 
197 
680 
182 

17.4 


17,982,830 


25,775,845 


43.3 


18,783 
42,030 
31,205 
18,302 
89,777 

1,794 
46,323 
43,324 


43.5 348,449 


639,987 


60 
86 
1.6 
23.6 
25.9 
1.1 
0.4 


4.2 
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INING irrigation canals is the simplest and most effec- 
tive method of saving both water and land in irrigated 
areas. Although costly, it is likely to be cheaper than 
developing additional water by increased storage. At the 
same time it takes much of the burden from drains in areas 
affected by high water tables fed by seepage and deep per- 
colation from excessive irrigation. 

The need for lining is generally recognized. The chief 
problem is one of financing. It seems safe, however, to pre- 
dict that eventually most canals will be lined. Lining of 
many canals is economically justified today and it is just a 
question of time and competition for water until the lining 
of many others will be justified. In view of this trend, it ts 
important that the problem of lining be carefully investi- 
gated to determine the most effective and economic types for 
different geographic areas and associated site conditions. 

TYPES OF LINING 

Practically all construction materials have been employed 
as linings. Relative costs of materials and labor, together 
with the development of construction practices, influence the 
type of lining used. In the United States concrete is the 
most widely used material, followed by linings of earth and 
asphaltic materials. In other countries, such as India, a type 
of brick or adobe block mortared in place is widely used. 


CONCRETE LINING 

Among the materials used, concrete has much to recom- 
mend it for lining canals. Cost has been the chief deterrent 
to the use of concrete for lining. While costly, concrete lin- 
ings have been and continue to be the most economical lin- 
ings when installed on well-drained, stable subgrades. The 
initial cost of concrete linings, although higher than some 
other types, does not necessarily mean that the annual cost 
will be higher. Based on the best information available, it 
would seem the annual cost will be lower than that of any 
other material, where installed under conditions favorable 
to the use of concrete and in areas where a satisfactory con- 
crete aggregate is available locally. Among the factors 
which contribute to the favorable position of concrete for 
canal linings are (1) long-service expectancy, (2) low 
maintenance costs, (3) smaller cross sectional requirements 
compared to some other types, (4) higher permissible ve- 
locities than some other types, (5) good resistance to me- 
chanical damage and case with which repairs are made, (6) 
minimum requirements for cleaning and water weed con- 
trol, and (7) effectiveness as a ditch-bank weed-control 
measure. 

The advantages of concrete as a lining material are most 
pronounced when considered in connection with new con- 
struction because of the lesser right-of-way requirement and 
the smaller amount of excavation necessary for the construc- 


This paper was presented at a meeting of the Rocky Mountain 
Section of the American Society of Agricultural Engineers at Lara- 
mie, Wyoming, April, 1953. It is a contribution of the Soil Con- 
servation Service, USDA, in cooperation with the Utah Agricultural 
Experiment Station 


The author —-C. W. LAURITZEN — is project supervisor, divi- 
sion of irrigation engineering and water conservation, Soil Conser- 
vation Service, U.S. Department of Agriculture. 
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tion of the canal. Where old canals are to be lined with con 
crete, a common practice is to backfill the old canal with 
compacted materials and re-excavate to provide the smaller 
cross section required. Because of this, where a heavy growth 
of trees and brush has developed along the old canal, it 1s 
often cheaper to relocate the canal than to prepare the old 
canal for lining. The comparatively small cost of relocation 
as compared to lining makes it highly desirable that plans 
developed preparatory to lining provide for relocating all 
sections of canal which would improve operation or reduce 
the length. Reducing the length can be an important factor 
in reduced lining cost and does away with maintenance and 
seepage problems to that extent forever. 

Since conditions vary from canal to canal, plans for the 
installation of concrete linings in old canals should include 
some trial computation to determine the most efficient sec- 
tion from the standpoint of existing conditions. This may 
vary in both shape and lined area from the most efficient sec- 
tion hydraulically. Where the cost of backfilling and re- 
excavation is high, it may be desirable to design the linings 
with much wider base and steeper side slopes to conform 
to the shape of the existing canal. Normally this will neces 
sitate forming the sidewalls and the use of some steel rein- 
forcing, although it is possible that slip forms could be de- 
veloped for doing the job. 

The most siginficant advancement in canal lining has 
come from the increased mechanization entering into the 
construction of concrete linings. Advances in mechanization 
are continuing and the future looks bright for even lower 
cost construction in spite of mounting costs for labor and 
material. Cost can vary widely from job to job, and while 
figures for government jobs may not be representative of 
private jobs, they illustrate the trend. The effect of this de 
velopment on cost is indicated by data taken from U.S. 
Bureau of Reclamation records*. Commenting on these 
data, the Bureau of Reclamation states that while 3 to 4-in 
reinforced concrete lining cost about $3 per sq yd in 1946, 
unreinforced linings of the same thickness averaged about 
$2.20 in 1949 and 1950. Some data on the cost of concrete 
linings in old canals which were backfilled and re-exca 
vated are given in Table 1. These linings were installed in 


*Canal Linings and Methods of Reducing Costs, U.S. Bureau of 
Reclamation. 


TABLE 1. COST OF CONSTRUCTING CONCRETE LININGS 
IN SMALL OLD UNLINED IRRIGATION CANALS 


Cost per square yard 


Lining Earth work Mortar’ Reinforcing Placing Total 
Richmond Irrigation Company Canal 
3 in Reinforced 1.09 
3 in Unreinforced 310 
2 in Reinforced 2.93 
2 in Unreinforced 2.45 
Wilson Irrigation Company Canal 
3 in Reinforced 0.88 1.02 0.62 0.82 3.26 
3 in Unreinforced 0.88 1.02 0.72 2.62 
2 in Reinforced 0.88 0.62 0.41 0.79 2.70 
2 in Unreinforced 0.88 0.62 0.75 2.25 
Yellowstone Feeder Canal 
3 in Unreinforced 185 1.98 1.22 5.05 
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10-ft alternate panels, largely with farm labor. As an ex- 
ample of what can be done, a 3-in concrete lining, base 0.75 
ft, depth 1.4 ft, and side slopes 1.1 was installed with a slip 
form at a cost of $1.00 per linear foot or $1.58 per sq yd. 
The cost of $1.58 includes excavation of the channel and 
preparation of the subgrade. This was the first job for the 
contractor and the deviation from line and grade was greater 
than desirable, but with a little experience deviations could 
be kept well within recommended tolerances at no extra cost. 


EARTH LININGS 

Lining with carth materials has been practiced with vary- 
ing degress of success since the time the first canals were 
built. Of all linings, earth linings can be constructed at the 
lowest cost where suitable lining material is available close 
at hand. This condition necessarily greatly limits the loca- 
tions where earth linings can be justified. 

Two types of carth linings are generally recognized, thin 
6 to 12-in blankets and compacted carth linings about 3 ft 
thick. Both types, in order to be durable, must be covered 
with a layer of non-erosive material such as gravel or shale. 
The cover serves as a protection against both crosion from 
stream velocity and wave action and deterioration from 
cracks caused by drying. Where a heavy layer of cover is 
used it discourages the establishment of vegetation to some 
extent and provides some demarkation between the lining 
and silt deposits, which is helpful in canals where these 
deposits occur and must be removed from time to time. 
Both types of carth linings are restricted to canals with velo- 
cities of about 3 fps or velocitics below the limiting velocity 
for the cover material. 

The permeability of earth materials varices widely and 
it is evident that lining a gravel subgrade with sand would 
reduce scepage losses. On the other hand, it is considered 
good judgment to limit the use of earth materials to those 
materials which will provide relatively watertight linings. 
Materials for carth blankets, it appears, should be confined to 
those earth materials which have a low permeability inde- 
pendent of compaction, such as soil bentonite mixtures and 
certain soil materials. Thick rolled carth materials, par- 
ticularly where they are to be used without a protective 
cover, will be more durable if a material having a texture 
range around a sandy clay is used. Texture alone, however, 
is a poor criteria of permeability and the probable effective: 
ness of carth materials for lining. 


The effectiveness and cost of carth lining probably vary 
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more widely than any of the other types. Some cost data 
may nevertheless be of interest. The Bureau of Reclamation 
reports the installation cost of a 12-in compacted earth lin- 
ing as low as 17c per sq yd and heavy compacted earth lin- 
ings as low as 42c. Probably more representative figures 
would be 50c and $1.00. Israclsen* cites a cost of 42c per 
sq yd for a 4-in lining of oasis clay covered by about 1 in of 
gravel. 
ASPHALT LININGS 

Asphalt is not new in the field of canal lining. It has 
been employed in many forms involving varied construction 
practices. At the present time its use is limited largely to 
two types of lining, asphaltic concrete and buried asphaltic 
membrane lining. The concrete consists of sand and gravel 
aggregate held together with an asphalt binder. The mate- 
rial is hot mixed and placed while hot. It has much the same 
property as concrete hydraulically and construction costs are 
about the same. It is subject to damage by vegetation pene- 
tration, and therefore subgrades except in sterile material 
must be sterilized. Few data are available on the probable 
life of asphaltic concrete linings, but it has properties in its 
favor and its value for canal lining should be the subject of 
continued investigation. Most needed is better information 
on the probable life of linings constructed of the material 
and on maintenance requirements. 

Buried asphaltic membrane linings are a recent develop- 
ment. Apparently they are the outgrowth of earlier attempts 
to develop a satisfactory exposed membrane. Recent suc- 
cess is hinged on the development of a type of asphalt with 
a high softening point and some plasticity over a wide range 
of temperature. The buried asphaltic membrane lining con- 
sists of an asphaltic membrane usually ranging from ¥ to Y2 
in thick protected with a covering of earth material not less 
than 12 in deep. In some cases the membrane ts sprayed on 
the subgrade and in others installed as a prefabricated liner 
similar in appearance to asphalt roofing. The first prefab- 
ricated asphaltic liner was coated on paper. Since that time 
liners reinforced with fiberglas, asbestos, and roofing felt 
have been manufactured. While all these are similar, it ap- 
pears that any type of filler or reinforcing improves the 
durability. The sprayed type is the cheapest and most widely 
used, the prefabricated liners being confined largely to use 


in smaller canals. (Continued on page 410) 


fCanal Lining Experiments in the Delta Area, Utah. O. W. 
Israelsen and R. C. Reeve, Utah Agricultural Experiment Station 
Bulletin 313. 
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(Left) Constructing concrete lining for the Wilson Irrigation Company canal. The lining in this canal was installed in 10-ft panels with 


farm labor ¢ 


(Center) A test section of the same canal with various types of “‘shotcrete’” and concrete linings ¢ 


(Right) Placing of 


concrete lining with slip form on the Columbia Basin project 
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Pins in Baldwin-Rex roller chain are of low-carbon alloy 
steel, case-hardened to provide a hard bearing surface 

with a softer, shock-resisting core. Pin ends are copper- 
coated before hardening and thus are kept soft to permit the 
best possible riveting-head. 


ee © ¢€ € 
Bushings are case-hardened with bearing surfaces ground 
to precise tolerances. They are securely press fitted 


into their side plates for full bearing in the side plate hole. 
.. eliminating destructive lateral and rotating movement. 


vv ¥Y 


Rollers are heat-treated with surfaces ground to precise 
tolerances. They rotate freely on the bushings 
protecting sprockets from excess wear. 
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Side plates are blanked from high carbon steel and holes 
pierced to exact tolerance. Edges are beveled to assure 
smoother operation over sprockets. 


ity roller chain 


A PRODUCT OF 


Chain Belt company 


OF MILWAUKEE, WISCONSIN 


Atlanta + Baltimore * Birmingham * Boston © Buffalo * Chicago * Cincinnati 
Cleveland « Dallas « Denver * Detroit * El Paso * Houston ¢ Indianapolis « Jackson- 
ville * Kansas City * Los Angeles © Louisville * Midland, Texas * Milwaukee 
Minneapolis * New York « Philadelphia « Pittsburgh * Portland, Oregon * Spring- 
field, Mass. * St. Louis * Salt Lake City * San Francisco * Seattle * Tulsa * Worcester 


Distributors in principal cities in the United States and abroad. 
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Lining Irrigation Canals 
(Continued from page 408) 

Again costs vary widely from job to job. The Bureau 
of Reclamation estimates the average cost of this lining to 
range between 75¢ and $1.00 per sq yd. In some cases the 
cost may be even greater than the cost of concrete. An ex- 
ample of this is the installation made on the Yellowstone 
Feeder Canal in 1952, where buried asphaltic membrane of 
the sprayed type cost $13.63. The prefabricated liner cost 
$11.70 and the concrete $9.07 per linear foot of canal. The 
cost of the prefabricated lining will generally be somewhat 
higher due to the greater amount of hand labor involved. 

It is believed that, where well constructed, the prefab- 
ricated liner will provide a better scal than the sprayed type, 
since it is almost impossible to apply the spray without con- 
siderable variation in thickness and minor imperfections. 
Another advantage of the prefabricated liners is the fact 
that they can be installed without special equipment or expe- 
rienced labor. The sprayed type in particular may be con- 
structed in cold weather even in the presence of some snow 
without impairing the job. This makes possible the lining 
of old canals in nonirrigation season and solves one of the 
biggest problems presented when the lining of operating 
canals is considered. 

SUMMARY 

Linings of major importance in the United States only 
have been considered. There are other types used to a lim- 
ited extent and better adapted to special conditions, but their 
consideration would require more time than justified. Cost 
is an important factor and must always be considered. It is 
annual cost, including maintenance, which determines the 
relative economy of linings. When comparing the cost of 
linings the comparison must be made in terms of equivalent 
units, since the lined surface of a canal will vary with the 
surface characteristics of the lining and the thickness of the 
lining, including the cover, and therefore differs for dif- 
ferent types of linings. 

It is of greatest importance to use only those types of 
lining which are adapted to site conditions or so to modify 
site conditions that the minimum requirements for the lin- 
ing will be met. It would be folly to use concrete where the 
elevation of the ground water in winter would closely ap- 
proach that of the lining. Likewise, the use of membrane 
linings on porous subgrades is hazardous. Pipe lines should 
be considered as a substitute for lined canals where there 
is a possibility they may be cheaper because of heavy grades 
along the course where water 1s to be conveyed or where the 
use of pipe lines would shorten the conveyance distance. 
There appears to be a real opportunity for the use of flexi- 
ble pipe in the place of head ditches and farm laterals. The 
future of the flexible pipe likely depends on the develop- 
ment of a better product and casicr methods of moving and 
coupling fabric pipes. 

There are areas where none of the linings discussed are 
adapted because of the high cost of materials, neither gravel 
nor good earth lining materials being available locally. In 
areas such as these soil cement may be the answer. Standard 
soil cement has been demonstrated to be more durable than 
plastic soil cement, but has not been used to any extent for 
lining canals because equipment suitable for compacting 
soil cement on the side slopes is not available. Consideration 
should be given to the development of suitable compacting 
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equipment and construction of these linings with a wide 
base and low sidewalls constructed by building them up in 
lifts, compacting each layer as it is laid down with a roller. 
Canals of this shape will not be as efficient hydraulically as 
those of conventional cross section, but they may be the most 
efficient section obtainable, considering the restriction on 
sources of lining materials and absence of equipment for ob- 
taining a satisfactory job using the conventional section. 

While much progress has been made in canal lining, 
there ts little doubt that there is still room for improvement. 
Considering the large expenditures which are likely to be 
involved in the lining programs of the future, research di- 
rected toward the development of new materials, and im- 
proved construction practice seems fully justified. Much 
could be accomplished by a better evaluation of the effective- 
ness and maintenance requirements of existing linings, and 
more by incorporating a testing program with normal con- 
struction projects. Considerable work has been done along 
this line, but it is believed the opportunity this affords has 
not been fully explored. 


Irrigation and Food Production 
(Continued from page 406) 


the speciality foods that contribute to the high standard and 
varicty of our present-day dict. Our supply of fruits, nuts, 
and fresh vegetables is produced largely on irrigated land. 

Expansion of the irrigated area throughout the world 
will play a vital part in supplying the necessary foods for 
future populations, although this expansion will probably 
come more slowly, and at a greater cost than in the past. 
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Is high capacity in small space your problem? 


here’s how makers of outboard motors 


solve it with NEEDLE BEARINGS 


Trade-marks of leading makers of outboard motors who use Torrington Needle Bearings. 
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Leading manufacturers of outboard motors spec- 
ify Torrington Needle Bearings because of their 
high radial load capacity, their compactness and 
light weight. 

They have been performance-proved in thou- 
sands of motors operating under all kinds of con- 
ditions. 

Needle Bearings in connecting rods and on 
crankshaft mains, drive and propeller shafts of 
outboard motors increase operating efficiency and 

permit sustained high speeds when required. 
Needle Bearings have become “standard equip- 
ment” throughout industry since their introduc- 
tion nearly twenty years ago, wherever high 


capacity, compactness, ease of application, long 
service life and low cost are important. 

Perhaps Torrington Needle Bearings are the 
solution to your anti-friction problems. We’ll be 
glad to help you find out. 


THE TORRINGTON COMPANY 


Torrington, Conn. South Bend 21, Ind. 
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Kari Norns, Editor 
Sponsored by the ASAE Committee on Instrumentation and Controls. 
Contributions on agricultural applications of instruments and controls and 


related problems are invited, and should be submitted direct to K. H. 
Norris, Agricultural Research Center, Beltsville, Md. 


A Kymograph 
W. H. M. Morris 


ASSOC. MEMBER ASAE 
| ate the current study of dairying in the agricultural 
engineering department at Cornell University, a simple 
and accurate method of recording time-and-motion studies 
was needed. Following were the requirements: 

1 A single observer should be able to record accur- 
ately the actions of one or two operators. 

2 The cycle of operations would not always be regu- 
lar and might not previously be known to the observer; 
the instrument must be flexible in use. 

3 Recording should occupy as little of the observer's 
time and attention as possible. 

4 Observation and recording should be achieved with 
a minimum of fatigue. 

5 Tabulation of the record should be simple and rapid. 

A kymograph* has been constructed moving a 21/-in 
wide tape past a writing window at 10 in per min. Obser- 
vations are recorded on the tape in the form of an operator 
activity record or a machine chart. The record is tabulated 
by measuring the distances between marks on the tape. A 
clipboard holds paper for making a layout sketch of the 
work area and any necessary notes, and a stop watch is 
provided as a check. 

An. adding-machine carriage forms the basis of the 
unit; it has been modified to release the paper from the 
left side instead of from the right. A synchronous motor 
drives the paper roller through a reduction gear, giving a 
peripheral speed of the roller of 10 in per min. The 
motor also drives the take-up spool by a spring-belt drive 
through a dog clutch. The clutch is disengaged to rewind 
the paper off the take-up spool. Most clock motors do not 
have adequate torque to drive both the paper roller and 
the take-up spool. The paper is wound off by a simple 
but strong winder with a worm-and- 
wheel reduction; these winders are 
sold to wind bobbins for hand 
weavers. 

A 50-ft reel of electric cable is 
used to bring power to the instru- 
ment and no difficulty has been ex- 
perienced in the field in finding an 
outlet within this range. 

*An apparatus for recording, in this 
case of time studies, 


The author—W. H. M. Morris—ts a 
member of the agricultural engineering 
faculty at Cornell University. 

AutuHor’s Nore: The author acknowl- 
edges with gratitude the assistance and 
encouragement he received from C. W. 
Terry. 


Three views of the kymograph developed 

in the agricultural engineering depart- 

ment at Cornell University for recording 
time-and-motion studies 


AGRICULTURAL ENGINEERING for June 1953 


Dashes are made on the paper to indicate the begin- 
ning and the end of the elements each of which is identi- 
fied by a symbol letter. A hand guide is provided on the 
instrument to maintain the location of the hand of the 
observer so that dashes will be made from the same 
position in the window each time. Two small pointers 
are also provided to help in this. When two men are 
being observed, the actions of each are recorded on differ- 
ent sides of the paper as it passes under the window. 
Elements of 0.02 min duration can be correctly recorded, 
but if several come in succession it is hard to record the 
symbol letters. Elements of 0.01 min duration can easily 
be recorded without the symbo! letters. 


The data are quickly tabulated after measuring the 
distance between the marks on the tape with a ruler divided 
into tenths of an inch (equivalent to 0.01 min.) The 
instrument has been calibrated with a stop watch and 
checked by timing the same operation on cine film taken 
at 1,000 frames per minute. 

It is believed that this instrument is an original devel- 
opment, but the author would be interested to hear of 
any other similar devices. 


Proposed Manpower Legislation 


N MARCH 11, 1953, Representative Leroy Johnson of 
California introduced in Congress a bill, H.R. 3893, to 
amend the Armed Forces Reserve Act of 1952 to provide for 
the orderly and selective recall to active duty in the military 
services of members of the military reserves so as to afford the 
most effective utilization of manpower resources. Senator 
Ralph E. Flanders of Vermont has introduced corresponding 
Senate Bill S. 1551. 

In general, these bills provide for the establishment of a 
National Manpower Board, which would be composed of both 
military and civilian persons and would allocate reserve spe- 
cialized manpower as needed in time of emergency. It would 
establish criteria governing the call to active duty of the 
growing reserve forces to insure that both military and pro- 
ductive needs of the country would receive judicious considera- 
tion in the resolution of specialized manpower problems.— 
From Engineers’ Joint Council Engineering Manpower New's- 
letter No. 37, May 15, 1953. 
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to this... since 1914 


because designers... 
machinery builders... 
dealers and users 
learned they could 


SOLVE 
POWER TRANSMISSION PROBLEMS FOR SURE 
WITH BLOOD BROTHERS UNIVERSAL JOINTS 


BUILT IN A WIDE RANGE OF SIZES AND TYPES 


FOR MARINE AND 
FOR AGRICULTURAL AND CONSTRUCTION MACHINERY FOR TRUCKS AND BUSES | INDUSTRIAL EQUIPMENT 
ea Recommended Torque Recommended Torque Maximum Torque 
Inch ln Rating, Inch Pounds Rating, Inch Pounds Inch Pounds 

Needle N Series BW Series Cont. Momentary 

Bearings Balanced for Load Load 
K Series Cont. Hand | L10S Series 650 Opt. 45N 14,000 3600 BW-12 1,020 4,450 
K2R Series Load Oper. 1FR_ Series 1,080 - 5N 20,000 R.P.M. BW-1 1,695 7,500 
L14S Series 1,230 “a 50N 20,000 Max. BW-2 3,350 11,720 
K-1-C 350 2,000 | 3DR Series 1,800 sis 6N 38,000 ” BW-3 4,450 16,800 
K-2-A 350 5,000 | L16S Series 2,200 se 60N 38,000 ” BW.-4 5,080 22,900 
LGS Series L14N Series 4,500 i 7N 57,000 ” BW-5 8,640 34,200 


LON Series t 400 = 2,000 


35N Series 10,000 = 70N 57,000 ” 


75N 70,000 ” 


BW-6 11,620 60,000 
BW-7 28,600 150,000 
BW-9 89,300 500,000 


ey When you need universal joints or propeller shafts, write or phone— 


BLOOD BROTHERS machine co. ALLEGAN, MICHIGAN 


UNIVERSAL JOINTS AND DRIVE LINE ASSEMBLIES 


A Division of Standard Steel Spring Co. ¢ Chicago Office: 122 S. Michigan 
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Ferguson New Chairman of Mid-Central Section 


Bg M. FERGUSON, extension agricultural engineer, Kansas 
State College, was elected the new chairman of the Mid-Central 

Section of the American Society of Agricultural Engineers at the 
Section’s yearly meeting held this year at Saint Joseph, Mo., on 
March 27 and 28. He succeeds Chauncey W. Smith, University of 
Nebraska. 

The three new vice-chairmen elected at the meeting include 
J. G. Andros, research and product development engineer, Butler 
Mfg. Co.; D. A. Kitchen, assistant extension engineer, University of 
Nebraska, and J. W. Funk, assistant professor of agricultural engi- 
neering, Kansas State College. 

The new secretary of the Section is F. D. Yung, research engi- 
neer in rural electrification, University of Nebraska. 


Luebcke New Chairman Ohio Section 


ENRY N. LUEBCKE, one of the engineers of the Soil Conser- 
vation Service, USDA, stationed at Wapakoneta, Ohio, was 
elected chairman of the Ohio Section of the American Society of 
Agricultural Engineers at the Section meeting held in conjunction 
with a meeting of the Michigan Section at Toledo, Ohio, on May 9. 
He succeeds T. P. Christen, Jr. 

The new vice-chairman of the Section is Paul G. Strom, super- 
visor of agricultural extension in the market development division 
of the American Steel and Wire Division, United States Steel Corp. 

The new secretary of the Section is William H. Johnson, as- 
sistant agricultural engineer, Ohio Agricultural Experiment Station. 


Walker Named Chairman of Minnesota Section 


ry ENTHUSIASTIC group of approximately 40 agricultural en- 

gineers attended the spring meeting of the Minnesota Section of 
the American Society of Agricultural Engineers held in St. Paul on 
May 8. Following registration at the agricultural engineering build- 
ing on the University Farm campus of the University of Minnesota 
at St. Paul, an inspection trip was made to the plant of the Ander- 
son Corporation at Bayport. This company manufacturers wooden 
residential window un:ts in several styles and is favorably known, 
not only for a high-quality product, but also for excellent labor- 
management relations extending over several decades. At the con- 
clusion of the tour, lunch was served in the Anderson cafeteria. 

The afternoon was devoted to three technical discussions with 
Section Vice-Chairman Darrell W. Walker presiding. Glenn F. 
Rowell, engineer, Fire Underwriters Inspection Bureau, discussed 
problems involved in farm wiring and demonstrated several new and 
superior products for use in this field. F. W. Duffee, agricultural 
engineering department, University of Wisconsin, speaking on 
“Harvesting Green Gold” predicted that silage would ultimately 
surpass hay in importance as a dairy feed in Wisconsin and Minne- 
sota. Philip W. Manson, agricultural engineering department, Uni- 
versity of Minnesota, was the final speaker of the afternoon. He 
told of his recent experiences in helping establish an agricultural 
engineering department in Israel and described the conditions of 
particular interest to agricultural engineers in that new state. 

High lights of the annual dinner, in addition to good food and 
fellowship, were the election of officers for the coming year and an 
address by ASAE President Ivan D. Wood. Section members unan- 
imously approved the recommendations of the Section nominating 
committee and the following officers were named: Chairman, Dar- 
rell W. Walker, parts and service merchandise manager, Northwest 
Tractor and Equipment Co.; vice-chairman, B. G. Van Zee, chief 
engineer, automotive div., Minneapolis-Moline Co.; and John Strait, 
associate professor, agricultural engineering dept., University of 
Minnesota, secretary-treasurer 

President Wood stressed the need for vision on the part of 
agricultural engineers; the ability to see and grasp opportunities for 
service on new frontiers. Engineers, he stated, should elevate their 
thinking above the stereotype which in certain instances means above 
the relatively narrow range of their technical education. Few engi- 
neers, he stated, fail because of technical incompetence. In closing 
he emphasized two points. First, that members of our profession 
should develop themselves along the line of self-expression, and 
secondly, that all engineers should gain a working knowledge of 
the social sciences and place such knowledge to use in the com- 
munities in which they live 

Following the dinner, Prof. C. K. Otis, general chairman of the 
Local Arrangements Committee for the 1954 annual meeting, which 
will be held on the University Campus in St. Paul, called an in- 
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ASAE Meetings Calendar 


June 15 to 17—46TH ANNUAL MEETING, Hotel William 
Penn., Pittsburgh, Pa. 


August 31 to September 2—-NorTH ATLANTIC SECTION, 
Long Island Agricultural and Technical Institute, 
Farmingdale, L. I., N. Y. 


December 7-9—-WINTER MEETING, Edgewater Beach Ho- 
tel, Chicago, Ill. 


Note: Information on the above meetings, including 
copies of programs, etc., will be sent on request to 
ASAE, St. Joseph, Michigan 


formal group meeting to discuss and develop preliminary plans for 
this event. Facilities which will be available to the Society at the 
time of the meeting seem very adequate. The reasonable cost of 
food and lodging on the University Campus is likely to be a major 
factor in promoting a large attendance at the 1954 annual meeting 


Buchinger Heads Michigan Section 
ILLIAM G. BUCHINGER, farm service engineer, Detroit Edi- 


son Co., was elected the new chairman of the Michigan Section 
of the American Society of Agricultural Engineers at a meeting of 
the Section held in conjunction with the Ohio Section at Toledo, 
Ohio, on May 9. He succeeds J. R. Schram. 

Three new vice-chairmen were elected by the Section member- 
ship: T. J. Brevik, assistant professor of agricultural engineering, 
Michigan State College; W. M. Carleton, also of the MSC agricul- 
tural engineering staff, and C. B. Richey, harvesting engineer, re- 
search engineering department, Dearborn Motors Corp. 

The new secretary of the Section is E. H. Kidder of the MSC 
agricultural engineering staff. 

The new nominating committee of the Section includes H. F. 
McColly, Michigan State College; D. B. Poor, Great Lakes Steel 
Corp., and H. C. Wolsey, The Oliver Corp. 


Earp Heads Virginia Section 


U F. EARP, associate professor of agricultural engineering, Vir- 
* ginia Polytechnic Institute, Blacksburg, was elected chairman 
of the Virginia Section of the American Society of Agricultural 
Engineers at its meeting held at Natural Bridge, Va.. May 1 and 2. 


He succeeds J. L. 
Service. 

Three vice-chairmen were elected for the coming year, including 
K. R. Cline, agricultural engineer, Southern States Co-operative ; 
Roy B. Davis, Jr., agricultural engineer turned farmer, Paces, Va., 
and P. B. Potter, agricultural engineer, Virginia Agricultural Ex- 
periment Station. 

McNeil Marshall, associate agricultural engineer, Virginia Poly- 
technic Institute, was re-elected secretary of the Section. 

The new nominating committee of the Section for the coming 


Calhoun of the Virginia Agricultural Extension 


(Neus continued on page 416) 


#1 
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L. Calhoun (right). retiring chairman, Virginia Section, ASAE, trans- 
fers the duties of his office to the new chairman, U. F. Earp (center) 
while Section Secretary McNeil Marshall looks on 


cael a Seater gent ; _ i ee ago ae 
Lk seem tater: < i : ‘aage pears va, & 
pt a Bie eae & “3 “ sy P sai Boe ae: eras 
hc 3h ay a a ee ee Sere ae ek ro Tet Bie Po cacs| Sie ieee 
ett 2 Teena ? oe ee Pi : eee re ; poe : ae Pa "ages eae ea 
Via) Bie : 
ag ert ARN aes 
ea ar - 
Semen 
Ce eee ' 
Laie beans 
tet ees 3 
rs tie. i 
peas: vain 
ae 414 ee : 
re fe a. 

ae 

Beery hs tb 

ae ad 

oe. vy avian Me i siti tt n * iH no 
Ree eid r 
ey Chea ay 
a ae ee 
Sf cegee RR Se 
ee eer ar rt nsigiagnlte . 
Re Gi \ CHALLENGE i) _ 
peek ea 
i ery ts 
ue ee ; 
iebens ns Pathe 

preg 
a es 3 
ere, 3° 
ec ae 
barat a 
ete oo Need 

Ste 
lee 
gets : 
epee ys 
BAN de 
ene 
a Aaea te 
at oe 
aie Bie ee 
on kate, Sree ne 
a Bae! 
eae hep 
Lae eee 
Pn! ye 
PS Ata a 
‘Ete ie 
Mies bf Oy 
ee we £1 f 
vies Er Gee: 
Ee See 
Soir AER 
pera pA 54 : 
Ce ee ea 
(acne eh) 
Sk paar ° re 
hae 
ets : 
Sp, eee 
- Ba a 
ae es ea 
et 
Ste ata 

SSA NS Sit: 

a beer 

eee 

seas oe sc roe 
ed 
Maire ie 

thee BR 
tee 
gs 

Be bth 
ie. oan ’ 
Seats : 
setae ae 

oe eer: f 
oe 

we ont : 
Sn 

* tegta. : 
eS 
pea! ay af 

fie See 

Cth? Gece 
5 ae 
oe ga ; 
a Mee! Ses 
FEET x 
tele 
eee 
Pe a ae 
Nites eee ‘ 
5A ews Set 

Mees & i 
bo" te 
Bud oaliee 
ae A ce 
& ey fb 
pad rps Fo 
ripe s : 
Pri fo 5: Vy 
grees 8 ¥ 
rd ne ee a ; 
oo Gee yy 3 
Pa ee ramen a 3 
a fe bs) i 
so ee age! a : a 
oe aoe i ol >. * 
ie ee ' oe . 
hats tN . i ve ey , 
pea Gi y , : : 
7," ) ae _ w ‘ . 4 ait 

ORS per x N= = 
- sak iE Ba } 4s . 2 7 
aert ee Pita j =f 7 \ 
Rae be § 2 ae . 4 
i Merge | i ce ont am 5 ’ 
ee ' — eS 5 ee we A : 
re eee > RS th ewe an - e i 
6, \ % i i me A Ss, a - 

probe. $s c - ae eae 5 x 

ee ee 4 : s 1 ge as ] 4 ’ dl B 

Tesh ‘oe “ Op! ig 
ee iy ae : \e + f a bs f a ‘ 
ais al ae a i eS : ee ee ; 

Bias j Bae Se at ee a | ew, 
ie § 2B USS) = lial ' 
Pa a pres 1? Sal Ne $ rl "wat] 7 
Pia i oP RAY | me : 
eee ae “Ag ae Sg a \ / he aie a is 
Cad ‘ k & gi Os 
Pes oe - s q Dio a eigen os ee : 
Ss , a ea = 
eee ie 7 ; Bee) Dae a : 
By a ‘ a yes, eae 
cae yo 4 if : 4 ea peg ie E; 
a8 el Pe 2 wc fe Sg “4 
seat 

eee 
ree j 
foaven S - 
atin 

Sirs 8 Nae be 
trae ae 
ee 
OMe : 
Ege 5" 
ihe CAE 
peste a 
feet epee : 
ae be f 

Ba ee 4 
Mea a eae MR ooo es Le lees eee fe as ee Padi ace cleat J fi i; i. Rae Ps ea aria, ca hy a 
ee ea ial eee“) 0) 2 ae aS Oe ee TES pe eg ere. ee ee 7 ras Laer hide PE oie Tae ee aie 
aes i aeuaad vet tt ee el phe ATES 8 * . et Pear Mote j v 
panes 8 «ke : ie 3 fp Sty 8. ae — : 
ea ae a * near” a3 if - 43, cone: 2 
Mt. Boer ig ete : ce oe 
Wee, Pret ans ie rg ae t 
2:20 Sen ee od pees a ae oe : 
ie a" ee a = kt ne “sy, ee Rg bey 2a 


Top efficiency demands 
“total engineering” 
of screw conveyors 


LINK-BELT integrates all 
components to give you the 
right screw conveyor for 
your machines 


easy assembly, smooth and continuous 
operation. 

Your Link-Belt representative can give 
you full information on the extensive line 
of Link-Belt Screw Conveyor components. 
Compare this complete choice of quality 


LINK-BELT builds augers 
and screw conveyors 
for farm machinery 

of all types 


products with any other . . . and you'll 


choose Link-Belt every time. 13,163 


LINK:©}BELT 


SCREW CONVEYORS 


LINK-BELT COMPANY: Plants: Chicago, Indi 
anapolis, Philadelphia, Colmar, Pa., Atlanta 
Houston, Minneapolis San Francisco, Los 
Angeles, Seattle, Toronto, Springs (South 
Africa), Sydney (Australia). Sales Offices in 
Principal Cities 


Whether your screw conveying problem 
is conveying, elevating, feeding, mixing, 
blending or spreading, you'll find the 
right answer at Link-Belt. 

Link-Belt Screw Conveyor components 
are “totally engineered.” That means your 
design needs are analyzed—every compo- 
nent is matched to the exact requirements 
of your machine. And Link-Belt Screw 
Conveyors are accurately made to insure 
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Feed grinders 


Having a capacity of 10 tons per hour, this Oliver Model 100 Hay Baler uses an 
auger furnished complete by Link-Belt for conveying hay into compression chamber. 
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NEWS SECTION 


(Continued from page 414) 


year consists of S$. H. Byrne, J. W. Sjogren, and J. H. Lillard, all of 
Virginia Polytechnic Institute. 

More than 70 persons — members and friends of ASAE and 
members of the Virginia Student Branch of the Society — attended 
the meeting which ts reported to be a most successful event 


Schudt New Chairman of Alabama Section 


AROLD M. SCHUDT, general manager, Gadsden, Ala., Works, 
Allis-Chalmers Mfg. Co., was elected the new chairman of the 
Alabama Section of the American Society of Agricultural Engineers 
at the Section meeting held on the campus of Alabama Polytechnic 
Institute at Auburn, May 1 and 2. He succeeds C. A. Rollo, man- 
ager of the Grimes Tractor and Implement Co. of Montgomery, Ala. 
The new vice-chairman of the Section elected at this meeting is 
A. W. Cooper, agricultural engineer (BPISAE), U.S. Department 
of Agriculture, stationed at Auburn 

J. L. Butt, associate agricultural engineer, Alabama Agricultural 
Experiment Station, Auburn, was re-elected secretary-treasurer, and 
Hurst Mauldin, senior agricultural engineer, Alabama Power Co., 
Birmingham, was elected reporter of the Section. 

About 75 ASAE members and guests attended the meeting. The 

rogram consisted of a tour of the API agricultural engineering 

= a presentation by representatives of the Alabama Student 
Branch of ASAE, a barbecue, and five talks. In addition, members 
tried their hand at fishing in one of the college ponds and some 
stayed over for the Auburn-Georgia Tech track meet on the after- 
noon of May 2. 

The Student Branch representatives discussed what they con- 
sidered to be ‘needs’ of the employment aspects of agricultural 
engineering. They pointed out that many company representatives 
secking personnel through the college placement service do not 
know what agricultural engineers are. An example was quoted of 
the representative of a St. Louis firm who was not even aware of 
agricultural engineering and who, upon being informed of the curri- 
culum, hired two graduates. The need for educating the general 
public to agricultural engineering was also effectively presented with 
impressive supporting data. In a discussion that followed, the Ala- 
bama Section voted to improve its public relations work and the 
othice of reporter was added to the other section officers. 

Speaking after the barbecue, Admiral A. T. Sprague, Jr., USN 
(retired), gave an interesting and humorous account of navy nota- 
bles, both real and legendary. D. F. King of the API poultry 
department told how to make “dollars from poultry’’ using a 
flannelboard speaking aid most effectively. Clarence Wilson of the 
API soil testing laboratory outlined the sampling and testing proce- 
dures for soil analyses. R. G. Bledsoe, farm machinery loan special- 
ist of the First National Bank of Montgomery, described the intrica- 
cies of equipment loans and presented an optimistic outlook for the 
future. Carl Rehling, state toxicologist, often called the South's 
greatest detective, concluded the program with an illustrated discus- 
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sion of the place of science in solving crimes. He showed examples 
of scientific evidence that had reversed the findings of more casual 
examinations in the interest of justice. 


NEWS OF ASAE MEMBERS 


K. R. Cuarta, industrial advisor and engineer, Madras, India, 
has recently been appointed expert member on a new committee on 
tractor service of the Ministry of Agriculture and Food of India. 
The committee is to study questions relating to the import of trac- 
tors and spare parts, and the resources of importers of these items. 
It is to outline policy on standards to be maintained in importing 
tractors, parts, and equipment for use in the agriculture of India. 


HERMAN J. FINKEL, an early graduate of the professional curri- 
culum in agricultural engineering at the University of Illinois, has 
been named head of a newly organized department of agricultural 
engineering at the Hebrew Institute of Technology, Haifa, Israel. 
Assisting Mr. Finkel in the organizational stages has been P. W. 
Manson on leave from the University of Minnesota. The curriculum 
has been developed in collaboration with the Agricultural College, 
Hebrew University of Jerusalem, at Rehovot near Haifa. The fresh- 
man and sophomore years are devoted to general engineering sub- 
jects at the Institute. Agricultural subjects are taken at Rehovot 
during the junior year. Students return to the Institute for the fourth 
year and may elect one of two options, soil, water and farm build- 
ings or farm power, machinery and rural electrification. By means 
of transfer students from the civil and mechanical engineering de- 
partments, the agricultural engineering curriculum will get under 
way immediately with students enrolled in the freshman, sophomore, 
and junior years. 


Howarp M. RAILSBACK, sometimes called the dean of farm 
implement advertising directors, is retiring June 6 after being a 
member of Deere and Company's advertising department since 1911 
and its director since 1917. Mr. Railsback graduated from the Uni- 
versity of Illinois in business administration in 1911 and immedi- 
ately joined the Deere advertising staff as a copy writer, being 
promoted to copy chief in 1915 and director of advertising in 1917. 
In addition to his accomplishments in the field of advertising, Mr. 
Railsback is author of a book of verse, “Songs of the Soil,’ and one 
of his poems, “Defenders of the Second Line,’’ was reprinted and 
given wide circulation by the Secretaries of War and Agriculture 
during World War I to stimulate agricultutal production. In addi- 
tion to his membership in ASAE, Mr. Railback is a member of the 
National Industrial Advertisers Association and the Association of 
National Advertisers, and in 1944 he was awarded an honorary 
American Farmer degree by the National Future Farmers’ Association. 


Roy T. TrIBBLE, who was on duty with the U.S. Navy for some 
time, and more recently returned to his former position of agricul- 
tural engineer at the Hawaii Agricultural Experiment Station, has 
resigned to accept a position as sales engineer with the Oldfield 
Equipment Co., 430 W. 71st St., Cincinnati, Ohio. 


This is Pittsburgh where the ASAE 46th Annual Meeting will be held June 14 to 17, 1953. The Allegheny River from the upper left joints the Monon- 


gahela River from the right to form the Ohio. 


In this setting is the ‘‘Golden Triangle’’ of Pittsburgh. 


Headquarters for the ASAE meeting will be 


in the Hotel William Penn, which is located in the shadow of the square-topped United States Steel Corporation building. The highway in the right 


foreground is routes US 22 and US 30 from the west 


= 


The meeting program will include an opportunity to see the industries of the Pittsburgh area. 
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SAFE! With special steels on the job 


Safe from Storms. It’s easy for a farmer to beat stormy 

weather and get better hay with a crop dryer and steel 
. . . s 

storage building on the job. Here’s how: 


He cuts the hay at the proper stage of maturity, 
stores it the same day. (This reduces danger of loss 
from weather, saves valuable leaves.) Then he dries it 
with a portable dryer attached to a steel building. 


Experience shows this is one of the most economical 
ways to condition a crop. The hay won't spoil in stor- 


Safe from Fire. Fires on the farm do a Safe in Storage. Even a properly condi- 
hundred million dollars’ damage every tioned crop can be seriously damaged 
year. But buildings of steel are safe against after storage. That's why farmers need 
sparks and lightning when properly _ the full weather protection of a steel build- 
grounded. Fires that start inside can’t get ing. These tight structures keep out rain 


out. Fires outside can’t get in. and snow. 


ARMCO STEEL CORPORATION  »}8 


MIDDLETOWN, OHIO + THE ARMCO INTERNATIONAL CORPORATION, WORLD-WIDE 


Armco Special-Purpose Steels help manufacturers make better products for you 
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age because moisture content is right. And it’s a better 
crop because it holds its full food value. 


Special Armco Steels in crop dryers and storage 
buildings add to the farm profits made with modern 
drying methods. Dryer manufacturers step up efficiency 
with Armco ALUMINIZED, a special steel that reflects 
heat and resists heat damage. Steel building manufae- 
turers use Armco ZInccérip to give farmers low-cost 


storage and long protection against rust. 


Peseeseeeeeeeee2e 8288888888294 


ARMCO STEEL CORPORATION 
283-A Curtis Street, Middletown, Ohio 


Please send me: 


Information on drying 
Corn | Grain [] Hay 


Names of portable crop dryer manu- 
facturers 


‘Names of steel building manufacturers 


Name 


Address 
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Save the farmer time, 


money, and 
labor. ee 


Recommend pressure-creosoted 
fence posts 


@ When you recommend pressure-creosoted fence posts, you’re 
doing the farmer a real service. Since pressure-creosoted posts 
last 3 to 5 times longer than most types of untreated posts, 
repair and replacement costs are reduced to the barest minimum. 
Money, time, and labor, normally spent repairing or replacing 
deteriorated posts, can be devoted to more important jobs. 


Pressure-creosoted fence posts are unharmed by repeated 
grass fires. Flaming stops, leaving only minor surface char, when 
the grass fire moves on. 


For complete information about creosote, write to Koppers 
Co., Inc., Tar Products Division, Pittsburgh 19, Pennsylvania. 


KOPPERS COMPANY, INC., PITTSBURGH 19, PENNSYLVANIA 


Tar Products Division 


DISTRICT OFFICES: New York, New York Los Angeles 5, California 
Woodward, Alabama 350 Fifth Avenue 3450 Wilshire Bivd. 


Chicago, Illinois Boston, Massachusetts, Pittsburgh, Pennsylvania 
122 S. Michigan Avenue 250 Stuart Street Koppers Building 


All Standard Specifications 


“It CREOSOTE | 


The Performance-Proved Wood Preservative 


Applicants for Membership 


The following is a list of recent applicants for 
membership in the American Society of Agricul- 
tural Engineers. Members of the Society are 
urged to send information relative to applicants 
for consideration of the Council prior to election. 


BARRIER, DoNAaLtp A. — Sales engineer, 
Woodin & Little, San Francisco, Calif. 
(Mail) 1579 Revere Ave. 

BLack, GEORGE L., Jr. — Sales engineer, 
Southwest Equipment Co. (Mail) Box 
175, Trinidad, Tex. 

Biaik, WILLIAM S., Jr.—Student, Agricul- 
tural & Mechanical College of Texas. 
(Mail) Box 5976, College Station, Tex. 


BROWN, JOHN T.—Executive vice-president, 
J. I. Case Co., 700 State St., Racine, Wis. 

CHuRCH, WARREN R.—Special graduate re- 
search assistant, Michigan State College, 
East Lansing, Mich. (Mail) 207 Agricul- 
tural Engineering Bldg. 

Denaro, Louis F. I1]—Territorial manager, 
John Deere Plow Co. (Mail) Box 73, 
West Columbia, S. C. 


DuNNAM, BLANTON E. — Student, Univer- 
sity of California, Davis, Calif. (Mail) 
Apt. L-8 Aggie Villa 

FortNER, J. LERoy—Pasture specialist, Su- 
perior Fertilizer Co. (Mail) 2820 Oak 
St., Sarasota, Fla. 


GREENBERG, M. Engineering assistant, 
USDA, 240 23rd St. E., Saskatoon, Sask. 


HARRELL, WILLIAM J.—Work unit conser- 
vationist, (SCS), USDA. (Mail) PO Box 
367, Punta Gorda, Fla. 


HEDDEN, Scotr L.—Student, University of 
Nebraska. (Mail) 4332 Overland Pkwy., 
Toledo 12, Ohio 


HEMSTEGER, JOHN D.—Student, Michigan 
State College. (Mail) 2205 Yankee St., 
Niles, Mich. 


IMic, Roy M. Project engineer, Portable 
Elevator Mfg. Co. (Mail) Miniter, Ill. 


KING, VERL G.—-Trainee, Cessna Aircraft 
Co., Wichita, Kan. 


KonpAL, RALPH W.— Student, Michigan 
State College. (Mail) 1004 McKinley 
Ave., Bay City, Mich. 

Kruse, RicHarp W.—Chief engineer, Val- 
ley Mfg. Co., Valley, Neb. 


LoveLace, DeLBert J.—Construction elec- 
trician, U.S. Navy. (Mail) Box 472, Strat- 
ford, Okla. 


LUECHT, SYLVAN F.—Sales engineer, Food 


Machinery & Chemical Corp., Lakeland, 
Fla. (Mail) 554 Pablo St. 


McFarlin, JOHN F.—Area engineer (SCS), 
USDA, Ocala, Fla. (Mail) 220 N. Tusca- 
willa St. 

MILLER, Forest L.—Agricultural engineer 
(SCS), USDA, Baker, Ore. (Mail) 2450 
Baker St. 


MorcGan, Rospert G.— District manager, In- 
dustrial Div., Timken Roller Bearing Co., 
1518 Fifth Ave., Moline, Il. 


NIENHUYS, HENDRIK C.—-Manager, Con- 
Aecticut Shade Tobacco Growing Div., H. 
Duys & Co., Inc. (Mail) 238 Longmeadow 
St., Longmeadow, Mass. 

NuzMAN, Cart E.—Junior engineer, Da- 
vid Bradley Mfg. Works. (Mail) 1210 
Plass, Topeka, Kans. 

Perg, CHARLES R. — Catalog technician, 
Minneapolis-Moline Co., Louisville, Ky. 
(Mail) 503 Central Ave. 


(Continued on page 420) 
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: In use 5 days after | ordered it ” Savs WISCONSIN FARMER : 


This Dubl-Wall that protects 
your grain is an exclusive 
Quonset feature 


oe ta 


+: 
= Ee 
CR. RETO E 


The Quonset 16 can be equipped with 
a complete “fan and tunnel” package 
which conditions your grain, lets you 
hold it for a favorable market. 


CROP DRIER AND All-PURPOSE STORAGE BUILDING 


MIDWESTERN FARMERS ENDORSE QUONSETS 


Here’s the new building you'll want for your farm. It’s the Quonset 16 


—just right for crop storage ... and for dozens of other uses. 
“In use in 5 days,” 


says Cecil J. Rhodes, It's available in a size to fit your needs . . 
of Whitewater, e- 
Wisconsin, of his 
Quonset 16, equipped 


. priced to meet your budget 
. and engineered to handle grain direct from modern harvesting 
equipment. All-steel quality construction, careful Quonset engineer- 


hes 


with fan and tunnel, 
for drying and stor- 
ing ear corn. “I have 
2200 bushels in this 
building now,” says 
Mr. Rhodes. 


ing, and qualified erection crews, assure a long-lasting, good looking 
building. 


Easily expanded, the Quonset 16 meets CCC storage requirements. See 
your authorized Quonset dealer today or send in the coupon for com- 
plete information. 


QUONSET PURCHASE PLAN 


Your Quonset dealer can arrange convenient terms on the Quonset 
Purchase Plan. You'll find there’s little or no down payment necessary. 


“A wonderful build- 
ing because it’s so 
versatile.” So Dean 
M. Hewitt, David 
City, Nebraska 
(right), described 
the Quonset 16. He 
has 12 of these build- 


FOR ALL THESE USES... 
THE MOST PRACTICAL 
BUILDING YOU CAN 


The Quonset Line—Engineered for America's Farmsteads 


ings on his property. FIND TODAY ® 
Crop drying and storage | Gentlemen: Please send me your literature on Quonset buildings 
Tool shelter | for farm use. 
Feed and seed storage 
Farm shop | Name—— ee tice ~_ 
Garage 
Hog house | Route and P.O... — —_ 


Poultry house 


| County and State—___. 
(Please print) 


GREAT LAKES STEEL CORPORATION &® ! 
STRAN STEEL 


\ “a 4 SO ea Stran-Stee! Division jp Ecorse, Detroit 29, Mich. 
po di ‘ Wart yt, An . 
W. R. Mitchell, Grundy Center, lowa, dried ne NATIONAL STEEL CORP RATION. oa 
5500 bu. of ear corn in this Quonset 32 last u ia Ne 
fall—first crop harvested in his county. 


Pen OO Pe 
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Applicants for Membership 


(Continued from page 418) 


Peters, Leo C.— Student engineer, John 
Deere Waterloo Tractor Works. (Mail) 
515 S. Monroe, Smith Center, Kans. 
RATHBUN, Harotp E.—Trainee, Caterpil- 
lar Tractor Co. (Mail) RR 2, Sedan, 
Kans. 
RODEHEAVER, DONALD G.—Instructor, West 
Virginia University. (Mail) PO Box 15, 
Deer Park, Md. 
ROGERS, CLARENCE J. — Instructor in farm 
shop courses, Agricultural Engineering 
Dept., University of Florida. (Mail) Ag- 
ricultural Engineering Dept., Gainesville, 
Fla. 
Rose, J. R.— Sales manager, Midwestern 
Div., Townsend Co., 208 S. LaSalle St., 
Chicago 4, Ill. 
. he SHAFFER, E. W.—Assistant district man- 
<= = MNT hobs ager, International Harvester Co., 931 N. 


cost cutting ideas to help you e a i: 24th St., Birmingham, Ala. 


SHARP, CarL R.—Sales engineer, Hilbe En- 


’ % : : 4 - » 
(ae ee gineering, Inc., 130 S. Grand Ave., Glen- 
run your farm at a profit / fia 
Se a SMITH, ELMER W.—Work unit engineer, 
U.S. Indian Service, $.M.C.O., Box 1060, 
Large tight-fitting Fae Bas Wewoka, Okla. 
Tempered Presdwood ® : VaN Dyke, CARROLL E.—Engineer (SCS), 
panels are ideal for relining 3 USDA, LaBelle, Fla. (Mail) Box W-100 
grain bins. These durable my WILKINS, JAMES D. — Student, Oklahoma 
hardboards keep mois- pete 9 A and M College. (Mail) Heber Springs, 
ture and rodents out... bere ei ee Ark. 
maintain grain quality. apd TRANSFER OF MEMBERSHIP GRADE 


Byc, D. M.—Instructor, Agricultural Engi- 
neering Dept., Ohio State University, Co- 
lumbus 10, Ohio. (Mail) Ives Hall (As- 
sociate Member to Member ) 


de oy te eee aaa 


se ae 


ee 


Bags can’t tear or shovels 
snag when your trailer bed : ee ‘ae 

is lined with splinterless ae Ss Rte ue NEW BOOKS 

Tempered Presdwood. ~ ; j 

Use it for extension 

sides, too... it doubles 

the pay load. 


HEATING, VENTILATING AND AIR CONDI- 
TIONING GUIDE, 1953 (41st edition). Cloth, 
xxiv-+ 1560 pages, 6x 9 inches. Illustrated and 
indexed. American Society of Heating and 


This practical sun shelter oot Jaga Ventilating Engineers (62 Worth St.. New 
out-weathers the Ste ® York 13, N. Y.) $7.50. 

weather when the roof Technical and manufacturers catalog data 
covering is made of large, Nea ee sections. Subsection and chapter headings and 
easy-to-cut, easy-to-nail eoaers arrangement in the technical data section are 


substantially the same as for last year's edition 
Tempered Presdwood ale leapiRhnc decades ‘ 
P The Technical Data Section has been increased 


by 32 pages to a total of 1096 pages. The 

Manufacturers’ Catalog Data Section has also 

been enlarged to 432 pages. Among the new 

and improved features of this volume are a new 

section on snow melting, completely rewritten 

chapters on electric heating and industrial ex- 

" : haust systems, as well as a new chapter on 
MASONITE’S NEW FIX-UP BOOK aig water vapor and condensation in building con 
is chock-full of helpful ideas for better - : struction. New information has also been 
farming! You can build any of the low- a a added on industrial oil and gas burners, short 
cost items with ordinary carpentry tools . ; hee chimneys, industrial degree-days, warm air sys- 
and a few hours of spare time. Use the ge! asa tem design and unit heaters. Simplified cooling 


coupon to get your FREE copy. ns load calcuiations, discussions of radio-active 
contaminants, a revised friction chart for cop- 


af. : ; per tubing, and an enlarged list of codes and 
; standards pertaining to heating, ventilating 
and air conditioning, are among improvements 
found in thi, edition. The 51 chapters of The 
Guide are grouped in seven sections and in- 
clude such topics as: Fundamentals, Human 
Reactions, Heating and Cooling Loads, Com- 
bustion and Consumption of Fuels, Systems and 
Equipment, Special Systems, and Instruments 
and Codes. The ASHVE Psychrometric Chart 
is included separately in larger size, 24 x32 in 
and is printed in two colors to facilitate the 
solution of problems involving air. This chart 
is based on the most widely accepted data on 
moist air tabulated in the chapter on Thermo- 
dynamics 


MASONITE corroration 


“Masonite” signifies that Mosonite Corporation is the source of the product 


Please send FREE Farm Fix-up Book and sample of Tempered Presdwood 


iat hick eae pcan cla So ecitncn vn inh tack ms ae 


0 ET Te Te | Serene e 


--------------, 
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ZONE HARDENING 


for MAXIMUM LIFE EXPECTANCY 
in EVERY BEARING! 


Only s \y SEAL SEAL/WASTER 
© ee 
is HARD HERE 
but SOFT HERE 
e to permit race-to-shaft locking 
increased holding power ine. 
« to insure greater resistance to shock a eke nnn 
and vibration [er 
« to minimize danger of fretting corrosion and 
eliminate shaft wear by firmer locking he, 
of bearing to shaft %  # —_ 
we, | 
Zone Hardening is another major development... in a long — ca :. 
history of SEALMASTER advances that includes: the first \ : \ 
self-aligning, permanently sealed industrial ball bearing \ \ nl it 
unit... the first outer race locking pin... the first ball % % al 
retainer riding the inner surface of the outer race ring. " "Walaa ; 
Write for your copy of SEALMASTER Catalog No. 845. . | gee 
= 
*ZONE HARDENING 
is a completely automatic heat 
treating process by which the inner race 
ring of SEALMASTER Ball Bearing Units 
is hardened through ball path 
section only. (See cutaway view.) The 
extended part of the inner race is left in its 
original metallurgically soft, tough state. 
Hardened set screws are mounted through 
this soft portion, to provide firm race-to-shaft 
locking and the performance advantages 
mentioned above. ZONE HARDENING s : 
is patented—exclusively SEALMASTER’S! ” 
her rig SEALMASTER BEARINGS 
PERMANENTLY SEALED 
A Division of Stephens-Adamson Mfg. Company 
SELF-ALIGNING * PRE-LUBRICATED . aes 
67 Ridgeway Avenue, Aurora, Illinois 
FLOATING BAiL RETAINER 
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STOW CASE HISTORY 


Annts Front End Mower 


Manufactured by Krengel’s, Inc., 


Twin Falls, Idaho 


FLEXIBLE SHAFTING 
SOLVES POWER TRANSMISSION 


PROBLEMS... BETTER! 


The problem: To provide a means 


of power transmission between 
power take-off and mower attach- 
ment that would give maximum 
efficiency — eliminate excessive vibration . . . 
eliminate danger of exposed rotating parts and 
costly clogging and jamming caused by dirt, 
grasses. Stow Flexible Shafting so/ves these 
problems — transmits power 
smoothly, safely, econom1- 
cally. Put Stow to work on 
your problems today! 
Sead for your free copy... 
Stow Flexible Shafting Bulletin and 
Torque Calculator. 


MANUFACTURING CO. 
(39 SHEAR ST! BINGHAMTON, N.. 


NEWS FROM ADVERTISERS 


New Products and Literature Announced by 
AGRICULTURAL ENGINEERING Advertisers 


Complete Line of Hydraulic Motors 


Vickers, Inc., 1516 Oakman Blvd., Detroit 32, Mich., announces 
production of two new sizes of its vane-type motors, Series M2-300 and 
M2-400, to supplement the previously released Series M2-200 and 
M2-500, which completes the range from 5 to 28.5 hp. These motors 
incorporate Vickers design features of automatic pressure loading, auto- 
matic adjustment of both radial and axial clearances, maintenance of a 
lubricating oil film on both rotor faces and vanes, and rugged but com- 


Vickers complete line of new vane-type hydraulic motors 


pact and light-weight construction. The best heat-treated alloy steels 
assure long life and high efficiency with low maintenance requirements. 
The “rocking beam” construction provides intimate contact between 
vanes and cam ring without use of conventional spring-type actuators. 
Rotating parts are in dynamic balance and free from vibration. Mount- 
ing adaptability is provided by four combinations of inlet-outlet port 
position, by a choice of face, flange or foot mounting and of either 
direct, belt, chain or gear drive. For further information write for 
Bulletin M-5103. 


New Attachments for Forage Blower 


New Holland Machine Co., New Holland, Pa., announces the new 
attachments for its forage blower shown in the accompanying illustra- 
tion. The bottom picture shows the tripod unloader moving chopped 
grass into the blower. A 14-hp electric motor handles a load weighing 
314 tons. Top left is the mounted unloader powered by the tractor 
driving blower, which can be set up for either right or left-hand un- 


Attachments for New Holland forage blower 


loading. The extra ratchet wheel shown can be had at additional cost. 
The center picture shows the false end-gate attachment for use with 
either tripod or mounted unloader. At the right is shown the new 
curved blower fan blades to keep chopped material in front of the 
blades. The hinged extension table shown in the lower and upper middle 
pictures lengthen the feed table another foot. 


(Continued on page 424) 
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Farm Tractor Brakes... 


backed by the greatest name in braking 


The Bendix heavy-duty farm tractor brake 
has powerful and positive holding action in 
both forward and reverse. Rugged design 
assures uniform performance day after day, 
under the most severe field and road work. 


For 25 years Bendix has specialized in building brakes for 
the automotive industry. In that period of time the Bendix 
Products Division at South Bend has built more than 90 
million brakes for passenger cars, trucks and farm tractors. 


These are reasons why tractor manufacturers—as well as 
passenger car and truck manufacturers—look to Bendix 
as brake headquarters. 


Bendix Brakes for farm tractors are specifically designed 
jor the exacting needs of this class of service, combining 
rugged, dependable and smooth action with low cost. 
That’s why Bendix Brakes are the logical choice for the 
modern tractor. 


Let Bendix* farm tractor brake engineers help you solve 


your brake problems. Write for detailed information. 
*REG. US. PAT. OFF. 


BENDIX: siwrson SOUTH BEND “==2=e~ 


EXPORT SALES: 


Bendix International Division, 72 Fifth Ave., New York 11,N. Y. © Canadian Sales: Bendix-Eclipse of Canada, Ltd., Windsor, Ontario, Canada 
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NEWS FROM ADVERTISERS 


(Continued from page 422) 


Bearings and Bushings 


The Cleveland Graphite Bronze Co., 17000 St. Claire Ave., Cleve- 
land 10, Ohio, will, on request of readers of this publication, send a 
copy of its catalog which briefly describes its sleeve-type bearings and 
bushings, including thrust bearings, heavy-wall bearings, main and 
connecting-rod thin-wall bearings, cam-shaft bearings, etc 


Improved Riveted Roller Chain 


Chain Belt Co. recently introduced the Improved Baldwin Assembly 
Riveted Roller Chain. It is said to combine the long-wearing character- 
istics of riveted roller chain with the ease of assembly and disassembly 
of cottered chain. Supplied in ASA standard and heavy series, 1 through 
24-inch pitch sizes, and multiple widths, the chain is made up and 


7" WISCONSIN-Powered 


Here is a unique and interesting dual-service appli- 
cation of Wisconsin Heavy-Duty Air-Cooled Engine 
Power, as applied to the Little Giant Tractor Saw, 
manufactured by Little Giant Tree Feller Corporation, 
Dallas, Texas. 


Not only is this handy portable saw unit propelled 
by the self-contained Model VE4 V-type 4-cylinder 
Wisconsin Air-Cooled Engine, but this engine also 
supplies dependable “job power”. The unit is shown 
here operating a 60-inch chain saw for bucking tim- 
ber, felling and limbing trees. A 42-inch circular saw 
attachment can also be installed on the same Tractor 
Saw Power Unit, according to the manufacturer. 


This is another typical application of Wisconsin Air- 
Cooled Engines to fit the machine and fit the job. 
Extreme compactness, light weight, heavy-duty design 
and construction, dependable AIR-COOLING under 
all operating conditions, quick starting, low cost op- 
eration and maintenance, “parts and service” avail- 
ability through more than 2,000 distributors and 
dealers from coast to coast... . these are some of the 
factors that have influenced more than 500 manu- 
facturers in specifying Wisconsin Air-Cooled Engines 
as “original equipment” on their machines. 


Available in single cylinder, 2- and 4-cylinder models, in a 
complete power range from 3 to 36 hp. Write for your copy of 
Bulletin No, $-152. Detailed specifications on request. 


ituouts  §@ WISCONSIN MOTOR COR 


~ World's Largest Builders of Heavy-Duty Air-Cooled Engines 


- MILWAUKEE 46, WISCONSIN 
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boxed in 10-ft lengths. Baldwin-Rex single-pin couplers are spaced at 
varying convenient intervals so that any length of chain can be made up 
without cutting rivets or damaging parts. Further information may be 
obtained by writing Baldwin-Duckworth Division, Chain Belt Co., 
Springfield 2, Mass. 


Alloy Spring Steels Bulletin 


The International Nickel Co., 67 Wall St., New York 5, N. Y., will 
mail to readers on request a copy of its 18-page bulletin, entitled “Alloy 
Spring Steels,’ with charts, tables and photomicrographs. The bulletin 
compares the mechanical properties of three alloy steels, nickel-chromium- 
molybdenum (AISI 6150), and silico-manganese (AISI 9262) with plain 
carbon spring steel (AISI 1095). The conclusion is reached in the 
bulletin that, for exacting spring service, adequate hardenability, good 
surface, excellent mechanical properties, light decarburization, and clean- 
liness, together with reasonable cost, combine to make nickel-chromium 
molybdenum alloy steel the one to be employed. 


Stalk and Stubble Shredder 
New Idea Farm Equipment Co., Coldwater, 
Ohio, has introduced a new power take-off 
shredder with advanced safety and mechanical 
features. It is particularly adapted to shred- 
ding tobacco, corn and cotton stalks, also 
straw, sugar beets, weeds, wild shrubs and 


New Idea stalk shredder 


sagebrush. It uses three shredding heads with 
adjustable hammers which achieve 19,225 hits 
per minute. By using three heads, it cleans two 
rows and a center at one time, and distributes 
the pulverized stalks evenly over the soil. 
There are twenty free swinging hammers—six 
on each side and eight on the center head. The 
center hammers are heat treated, with hardened 
tips, and swing on wax-impregnated rubber 
bushings for long life and greater efficiency. 

Outside shafts are spaced approximately 3814 
in apart. Anti-wrap shields on both ends of all 
three hammer shafts cut wrapping to a min- 
imum. The shredder is counterbalanced so that 
it can be easily lifted and attached by one man. 
Under normal conditions it is operated in 
second or third gear. 


Roller Chain and Sprocket Bulletin 


A new bulletin on Baldwin-Rex roller chains 
and sprockets has just been published by 
Baldwin-Duckworth, division of Chain Belt 
Company. The 54-page book describes inherent 
advantages of roller chain and illustrates all 
the popular sizes of Baldwin-Rex roller chains. 
A section of the bulletin is a treatise on how 
to select standard roller chain drives, with 
formulas, tables and examples illustrating pro- 
cedure, Roller chain dimensions, strengths, 
weights, and prices are included. A section of 
the bulletin deals with stock sprockets—their 
characteristics and prices. Bore, keyway and 
setscrew information is presented. Proper main- 
tenance of chain drives is reviewed, and im- 
portant information on = chain flexible 
couplings and coupling covers is provided. The 
bulletin will be of interest to all who buy, 
select, and maintain roller chain and _ allied 
equipment. Request copies of Bulletin No. 
52-1 from Baldwin-Duckworth, division of 
Chain Belt Co., Dept. P.R., Springfield 2, Mass. 

(Continued on page 426) 


2-cylinder models 
7 to 1412 hp. 


V-type 4-cylinder 


15 to 36 hp. wikes 


A 7341-14-1 
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There’s another man in your community who, like you, 
wants to promote better farming methods. This man 

is ready to work with you and the farmers in your area 
to plan profitable sprinkler irrigation systems... 
practical systems that will help extend growing seasons 
and pasture feeding, improve crop quality, 

increase yields and protect against dry-spells. 

Yes—like you, this man is familiar with local conditions. 
He’s experienced in setting up portable sprinkler irrigation 
systems. He knows how to tailor these systems to meet the 
specific requirements of the farmers that you advise. 

You know this man. Farmers know him. He's the dealer 
in your area who sells strong, lightweight, rustproof, Reynolds 
Aluminum Irrigation Pipe—the economical, efficient 
lifeline of portable sprinkler irrigation systems. Call on 
him or write Reynolds Metals Company, 

2588 South Third Street, Louisville 1, Kentucky, 
for your copy of the booklet offered below. 


%) ALUMINUM 
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REYNOLDS 


eeee 


Reynolds Metals Company, 2588 S. Third St., Louisville 1, Ky. 
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v/ wr uN Please send ‘‘More Income Per Acre,"’ your new illustrated booklet 
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bes on the application and advantages of portable sprinkler irrigation. 
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Write for your copy of this 
free booklet on portable 
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LIGHTWEIGHT ALUMINUM PIPE FOR PORTABLE SPRINKLER IRRIGATION SYSTEMS 
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Yes PRINCIPLES of good concrete feeding floor con- 

struction are simple but vital. Every step is im- 
portant—the quality of aggregates, amount of water 
used, proportioning, mixing, placing, finishing and 
proper curing. Strict observance of the principles 
of quality concrete construction will insure thrifty, 
long-lasting feeding floors. 


Do you know, for instance, how much water should 


be added per sack of cement for a durable feeding 
floor if sand is in an average moist condition?* Or, 
how soon after the concrete has been leveled with a 
strikebdard you can use a wood float for finishing ?t 


“Design and Control of Concrete Mixtures,” a free, 
70-page booklet, answers dozens of questions about 
quality concrete. This booklet will be helpful in de- 
signing concrete for any farm purpose. Write today 
for your copy. Distributed only in the United States 
and Canada. 

Remember, whether you are designing a barn 
foundation or floor, poultry house, driveway, milk 
house, granary, feeding floor or any other farm im- 
provement, you can be sure of quality concrete by 
following time-tested methods of control. A good 
job builds your reputation as a quality engineer and 
improves farms with feed-saving, labor-saving, 
money-saving Construction. 

*Answer: Not more than 5 gal water. 


tAnswer: Not until all water sheen has disappeared from 
surface and concrete begins to harden. 


PORTLAND CEMENT ASSOCIATION 


Dept. Aé-1, 33 W. Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 
and concrete...through scientific research and engineering field work 
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NEWS FROM ADVERTISERS 


(Continued from page 424) 


New Side-Delivery Rake 


International Harvester Co., Chicago, Illinois, announces the new 
McCormick No. 5 side-delivery rake. This rake has a heavy, twinbeam 


frame to permit fast speed without weaving in heavy crops. Twin caster 


en Be 
or at 


Pie 
eee 4 


New McCormick No. 5 side-delivery rake 


wheels help guide the reel over rough, uneven ground. The ground 
driven reel automatically adjusts its speed to the ground speed of the 
tractor. The reel rakes a full 8-ft swath 


New 1,000-w Electric Plant 


Kohler Co., Kohler, Wis., announce a new model (1A21) electric 
plant which will generate 1000 watts and is especially designed for 
various portable and semiportable uses. The plant starts automatically 
when a connected bulb (40 watts or larger), appliance or motor is 


The new Kohler model 1A21 electric plant 


turned on, and also stops automatically when the load is cut off. It will 
operate 40 25-watt bulbs at one time, or appliances such as a radio, 
fan, vacuum cleaner, water system, washing machine, refrigerator and 
various types of power tools 


Oil Hydraulic Equipment Catalogue 


Vickers Inc., 1516 Oakman Blvd., Detroit 32, Mich., will send on 
request a copy of their new catalogue (M-5101) covering their com 
plete line of ol hydraulic equipment. The catalogue provides the latest 
specification and engineering information on Vickers hydraulic vane- 
type pumps and motors, valves, power-steering pumps and_ steering 
boosters, and other oil hydraulic units specifically designed for equip- 
ment in the agricultural equipment and other industries. Requests for 
the catalogues should be addressed for the attention of M. J. Taup, 
manager, mobile products sales. 


Asbestos Canal Liner 


Johns-Manville Corp., 22 East 40th St., New York 16, N. Y., will 
send on request a copy of its brochure, entitled “Asbestos Pre-Fab Canal 
Liner,” which describes a new J-M product that protects against water 
seepage from irrigation systems, stock ponds and reservoirs. Developed 
in cooperation with irrigation engineers, it 1s made of asbestos and 
asphalt and will not rot or decay underground 
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modern... 
A Directional Design by Paul McCobb, 
mf'd by Custom Craft, Inc. 
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No. 1681 Chair from the 


ge. Hickory Chair Co, Hickory, N.C. 
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period... 
Anzio Side Chair mf'd by 
S. J. Campbell Co, Chicago, Ill. 


: Ga LO seat aly 
Yaw a ITNT ES | ally e if : “| 
PAY fn) EN BOD ll pn cee Thay | | \ ; ( 
‘ os aw t en, ‘s ‘ { . 
me Maas | Cea Oe | | eee 
- a — SS — - = 
oat Sie z aaa! bor we ee . y Sass es , — 


everyone wants the perfect comfort of 


U. S. / oy! on ... leading designers 
® } 


°° FOAM and manufacturers 
Me ontng select U. S. Koylon Foam 
Cushioning for the ultimate 


in seating comfort! 


UNITED STATES RUBBER COMPANY 
Rockefeller Center « New York 
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The core is securely bolt- 
ed to the header, can be 
easily maintained and 
replaced if damaged. 


The Young cast tank and 
side member construction 
is designed to withstand 
severe shocks ond strains. 


The tube-and-fin core pro- 
vides cooling under the 
severest operating condi- 
tions; special fin spacing 
eliminates clogging. 
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The Young cast iron shell 
heavy-duty radiator has 
proved its ruggedness on 
the International Har- 
vester 9-series wheel 
tractors. 


BUILDS RUGGED RADIATORS THAT COOL THE 


JOB AND CUT MAINTENANCE COSTS 


It will pay you to investigate the advantages of 
the Young Agricultural Radiators. The combi- 
nation of a new type core; cast iron tank and side 
members with reinforcing at the points of greatest 
stress assures International Harvester customers 
proper cooling and long life for the 9-series steel 
or rubber-wheel tractors. 

Young Sales Engineers will be pleased to show 
examples of Young engineering and production 
solutions to problems similar to yours. 


YOUNG RADIATOR COMPANY 


Dept. 293-F, Racine, Wisconsin 
Plants at Racine, Wisconsin and Mattoon, Iilinois 


Heat Transfer Products 
for Automotive, Agricul- 
tural, Industrial, Gas and 
Diese! Engine Applications 


Heating, Cooling, Air se 
Conditioning Products for : 
Home and Industry 
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NEW BOOKS 


THe Farmer's Too.s, 1500-1900, by G. E. Fussell. Cloth, 246 
pages, 6x9 inches. Illustrated and indexed. Andrew Melrose (Strat- 
ford Place, W 1) London. 42 s. 

Subtitled “The history of British farm implements, tools and ma- 
chinery before the tractor came,” this work records the antecedents in 
the line of progress in farm equipment from the beginning of a literate 
agriculture in 1523 to the beginning of the tractor era. It records that 
one Fitzherbert authored or published a ‘Boke of Husbandrye’’ in that 
year, the first literature of the country in its field. Reference is made 
easy by organization of the history into chapters on field drainage, pre- 
paring the seedbed, sowing the seed, harvesting the crop, threshing the 
grain, barn and miscellaneous machinery, and brief retrospect. Supple- 
mentary notes, a chronological list of tools, glossary and bibliography 
add to the reference value. 


Rep Tractor Book (37th annual edition). Buckram, 614 pages, 
7x 10 inches. Hlustrated and indexed. Implement and Tractor Publica- 
tions, Inc. (Kansas City 5, Mo.) 

Technical, trade, and service data on principal makes and models of 
tractors, operated equipment, and components from air cleaners to wagon 
unloaders. Tractor changes since publication of the preceding edition 
are listed by make of tractor in a one-page summary. 


Cer__uLose, THe CHemicat THAT Grows, by William Haynes. 
Cloth, 386 pages, 5'4 x 814 inches. Illustrated and indexed. Doubleday 
and Co., Inc. (Garden City, New York) $4.00. 


Popular treatment of the history of cellulose and of man’s progress 
in utilizing it. One feature, “A Cellulose Chronology,” summarizes that 
progress from the Egyptian development of papyrus before 3500 B. C., 
to new steps in the chemical and paper industries in 1950. Chapter 
headings are: oldest material: newest uses, cellulose becomes a chemical, 
guncotton from war to peace, the cellulose mystery, collodion to film, 
finer than cobwebs, man-made fibers come to America, new fibers: better 
fabrics, clean, fresh, and visible, pyroxylin for protection, protection plus 
decoration, plastics pioneering, materials for modern industries, chem- 
ical cotton, wood cellulose, cellulose today and tomorrow. 


NEW BULLETINS 


Strength of Auto-Nailer Assembled Skids, by E. George Stern. 
Virginia Polytechnic Institute (Blacksburg) Wood Research Lab- 
oratory Bulletin No. 10 (December, 1952). Reports generally 
favorable results of exploratory tests on the effectiveness of Auto- 
Nailer assembled lumber units, compared with hand hammer nail- 
ing with plain shank nails. 


Twenty-Eighth Annual Progress Report of the Washington 
Farm Electrification Committee, by J. Roberts. Washington Farm 
Electrification Committee (Pullman, January, 1953). A review of 
the work done in 1952, including reports on brooding tests; a ply- 
wood self-feeding silo; bean drying with forced, heated air; con- 
struction of an experimental grain drier; molasses pumps for 
grass silage; an electric pump for silo wall preservatives; com- 
parison of various methods of brooding, and fair exhibits. 


Let's Take Care of our Farm Electrical Equipment, by Wm. H. 
Knight. Idaho Farm Electrification Committee (Moscow). Leaflet 
No. 20 (December 1952). Maintenance practice recommendations 
for safety and economy. 


Efficient Milk Can Conveyor Design for Dairy Plants, by Carl 
W. Hall, Article 35-25, reprint from the Quarterly Bulletin, vol. 
35, no. 2 (Nov., 1952), Michigan Agricultural Experiment Sta- 
tion (East Lansing). A chart is presented which can be used fer 
selecting the optimum incoming conveyor length based on the can- 
dumping rate. A time study analysis showed that most incoming 
conveyors are too short. Recommendations are given for design- 
ing an efficient receiving room conveyor on the basis of time 
study data. 


Loose Housing of Dairy Cattle, by W. Kalbfleisch, V. S. Logan, and 
J. W. White. Department of Agriculture (Ottawa, Can.) Publication 
874 (May, 1952). Information on layout, features, construction, and 
practices applicable to Canadian conditions 


Home-Grown Timber for Your Farm Buildings, by E. C. Schneider 
and E B. Walker, Vermont Agricultural Extension Service (Burlington) 
Brieflet 886. A 9x 12-inch double-folded sheet showing species in order 
of preference for various framing applications; how to pile lumber for 
rapid and uniform seasoning; and identification of trees. 


Heating Rural Homes with Space Heaters, by R. E. Stewart and Ross 
A. Phillips. Missouri Agricultural Experiment Station (Columbia) Bul- 
letin 586 (August, 1952). Selection, installation, and use recommenda- 
tions based on experimental work done as a part of North Central 
Regional Project NC-9. (Continued on page 432) 
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RILCO TYPE ¥ —Rafter is continuous from foundation to roof ridge, 
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for extra strength and fast erection. Baled hay capacity 3.03 
tons per foot of length in 34’ width. Widths from 30’ to 40’. 


Which barn 
is the 


ect Puy 


Naturally, the type of barn best suited fora 
particular farm depends on the nature and 
the size of the farm operation. And the 
choice of construction methods and materials 
is based on such points as original cost, 
yearly cost, maintenance expenses, structural 
strength, durability and appearance. 

On every point, Rilco barns rank at or 
near the top. Glued-laminated wood rafters 
offer drastic cuts in labor costs— have enor- 
mous strength—resist moisture damage. 
Some designs, such as Type 75, cost less to 
build and maintain than any other type of 
permanent barn. 

Examine these representative barn types 
which have been designed by Rilco farm 
engineers to meet modern farm needs. Then 
write for the Rilco farm catalog, which 
offers complete information on Rilco farm 
buildings. 


RILCO TYPE 50 —May be built with or without sidewalls. Easily 


partitioned for a variety of uses. Laminated arches available 
from 24’ to 60° span, 13'5” to 27° high. Baled hay capacity is 
2.72 tons per foot of length in 34’ span. 


RILCO TYPE 2—Laminated rafters anchored to joists and plate on 


- 


. 


masonry wall. Ideal dairy barn, with large, brace-free mow 
space. Framing is simple, long life means low cost per year. 
Baled hay capacity 3.03 tons per foot of length in 34° width, 


RILCO TYPE 75 —Built with tied arches on frame or masonry side- 


walls. Arches spaced 2° 0.c., eliminating need for roof and ceiling 
joists. Easily adapted to any use. Also available in ao heavier 
design for 8 o.c. spacing on poles, posts or masonry piers, 


L\CO TYPE 4 —Similar to Type 2 but with larger hay storage 
capacity—4.0 tons baled hay per foot of length in 34° width 


All Riico two story barns may be constructed with or without 
mow drive-in 


aoe 


| 
1 Ww Gey he 


ce00t tnaCL. PRODUCTS, INC. 


2506 First National Bank Building 


St. Paul 1, Minnesota 
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FOR FARM AND INDUSTRY 


WHEELS ARE RIGHT 


Over 65 years in wheel manufacturing 
have given us the “know how" — 
modern production methods assure 
long life and efficient wheel 
performance in the field. 


There is an ELECTRIC spoke or 

disc wheel for most types of portable 
equipment. Axles are available 
where required. 


Our experienced engineers are 

ready to assist you in solving your 
wheel and axle problems and 

we will offer our recommendations upon 
receipt of your specifications. 


WRITE FOR CATALOG 


ELECTRIC WHEEL CO. 


281) CHERRY, QUINCY, ILL. 


Accept No Substitute! 


Insist on Original, Patented 


McDowell 


IRRIGATION 
COUPLINGS 


The First and Finest 
Patented Gasket- 
Coil Pressure Lock Design 


In this unique design, water pressure provides a water- 
tight seal automatically—at both high or low pressures. 
No tools required. No hooks, latches or gadgets. 
Faster and easier to use, the McDowell Coupling saves 
time and money. 

--—-—- For Details; MAIL COUPON TODAY 


Name 


Address 


| MeDOWELL MANUFACTURING ¢ 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personnel 
Service at its headquarters office in St. Josepn. Michigan, as a clearing 
house (not a placement bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible employ- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society. 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘’ Positions 
Open’ and ‘‘Positions Wanted’’ on file at the Society's office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’’ as used in these listings, is not 
intended to imply any specific level of proficiency, or registration, or 
license as a professional engineer. 


Nore: In this bulletin the following listings still current and 
previously reported are not repeated in detail; for further informa- 
tion see the issue of AGRICULTURAL ENGINEERING indicated. 


PosITlIONS OpEN — 1953—-FEBRUARY—O-907-605, 911-606, 
7-501, 6-502, 10-503, 11-504. MARCH—O-50-505, 82-507, 99- 
509, 102-510. APRIL—-O-88-511, 87-512, 90-513, 118-514, 115- 
515. MAY—O-140-516, 164-517, 182-518, 190-519. 


Positions W ANTED—1953—-JANUARY—W-827-152, 884-154, 
896-157. FEBRUARY—W-893-160, 895-161, 915-162, 16-2, 4-3, 
21-5, 19-6, 26-7, 27-8. MARCH—W-29-9, 56-10, 67-11, 79-15, 
85-16, 68-17. APRIL—W-97-18, 64-19, 80-20, 134-21. MAY- 
W-112-22, 120-23, 141-24, 109-25, 162-26, 163-27, 151-28, 169-29, 
192-30, 193-31, 196-32. 


NEW POSITIONS OPEN 


REGIONAL FARM REPRESENTATIVE for West Coast with com- 
mercial extension organization. Technical promotion and contact work on 
development of farm uses and market for aluminum, with basic approach 
including encouragement of research on farm uses and applications. Con- 
tact college personnel, agricultural leaders, distributors, etc., and pro- 
vide technical assistance on development and applications. Native of 
West Coast area with farm background in that area and BS deg in agri- 
cultural engineering, or equivalent from a college on the West Coast. 
Minimum agricultural engineering or related experience 5 yr. Able to 
work with people. Extensive travel in West Coast area. Excellent op- 
portunity for well qualified man. Progressive, developing organization. 
Age 30 or over. Salary open. O-209-523 


AGRICULTURAL ENGINEER and assistant or associate (2 posi- 
tions), one for research in power and machinery field; one in soil and 
water. Development of equipment and irrigation systems for specialized 
conditions and production operations in semi-tropical area. Possibly 
limited teaching. MS deg in agricultural engineering or equivalent in 
education and experience. Farm background and research or design 
experience desirable. Usual personal qualifications for college research 
work; ability to cooperate with other individuals and organizations. 
Fixed increment pay increases. Both positions open July 1. Salary 
$4700-7500, depending on qualifications. O-206-521 


JUNIOR AGRICULTURAL ENGINEER interested in lifelong work 
doing research in soil, soil chemistry, design, installation and sales of 
portable aluminum irrigation systems. Prefer college training in agricul- 
tural engineering and/or soils and soil chemistry but not required if 
practical experience and good judgment are combined with an eager 
desire to progress and to improve agriculture. Must have pleasant dis- 
position and ability to meet people and have honest straightforward deal- 
ings with the trade. Wonderful opportunity to grow with small, very 
progressive scientific organization that has pioneered revolutionary type 
engineerirg and application of portable aluminum irrigation equipment 
based on sound scientific farming practices. Salary open, advancement, 
and ultimate compensation depending upon responsibility, accomplish- 
ments, and desire to succeed. O-208-522 


AGRICULTURAL ENGINEER for extension work in farm structures 
in a midwestern state. BS and MS deg in agricultural engineering, or 
equivalent preferred. MS deg necessary for advancement. Favorable 
opportunity, particularly for single man, to work toward MS deg. Exten- 
sion, teaching, or commercial experience in farm structures or similar 
types of construction. Usual personal qualifications for agricultural ex- 
tension work. Must be open-minded and willing to learn if not already 
trained in extension procedures. Good opportunity for well qualified 
man. Age, under 32. Salary open. O-147-524 


NEW POSITIONS WANTED 

EXTENSION, teaching. research, sales or service in soil and water 
field with public service, distributor, or farming operation. Any location. 
Willing to travel. BS deg in agricultural engineering, 1948, North Caro- 
lina State College. Agricultural engineer with SCS 4 yr. Sales work 
4 yr. Traffic work 3 yr. War enlisted and commissioned service in Coast 
Artillery Corps, 5 yr. Married. Age 34. No disability. Available on 
reasonable notice. Salary $4200. W-178-23 


DESIGN, development, research or management in power and ma- 
chinery with manufacturer in West or Midwest. BS deg in mechanical 
engineering, 1938, Montana State College. Design and development ex- 
perience 14 yr, including 11 yr in agricultural machinery and 5% yr as 
chief engineer with full responsibility for developing a line of equipment 
for material handling in western agriculture. Currently in consulting 
practice 'n farm equipment design and development. Married. Age 37. 
Available on 30 to 60-day notice. Salary $12,000-15,000 (prefer incentive 
basis) W-204-34 


DESIGN, development, research, extension, or management in soil 
and water or irrigation field with industry or public service in northern 
half of USA, western Europe, or South America. BS and MS deg in 
agricultural engineering, 1950 and 1953, Kansas State College. Experi- 
ence 15 yr as operator and/or owner of livestock and small grain farm. 
Assistant extension ‘rrigation engineer 3 mo. Extension engineer in soil 
and water and power and machinery field one year. ACP supervisor in 
county one year. Research assistant in sprinkler irrigation while work- 
ing for MS deg. War enlisted service with Air Corps 2% yr as aircraft 
electrical accessory repairman. Married. Age 35. No disability. Avail- 
able Aug. 1. Salary open. W-205-35 (Contiawed on page 432) 
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Ask for G-E Motors 
and Control 
on all Electrified 
Farm Equipment 
you buy! 


ENERAL @ ELECTRIC 


Farr 


MORE POWER TO THE AMERICAN FARMER through more electricity on the farm 


7 


Y 


Past te 


<< YEARS OF ELECTRICAL a 
ay PROGRESS LE 
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CROP DRIER ELIMINATES GRAIN STORAGE LOSS 


Versatile crop-drying and storage “‘package”’ 
leads the way to less risk and more farm profits 


FAST COOLING, EASY LOADING 


MILK COOLER BOOSTS PROFITS 


Saves work and keeps bacteria count 
pouatind is sturdy and aomnpene 


Mr. Grisham and his milk cooler. Sturdy and 
easy to keep clean, the unit is insulated with 
Fibreglas. Cans are only 11 inches from floor. 


Mr. Luther L. Grisham, farmer of Elk 
Creek, Missouri uses a front-open milk 
cooler to maintain his milk quality and 
to save himself work doing it. He says, 
“This front-open milk cooler is the best 
and most convenient I've ever owned.” 

There are several reasons why Mr. 
Grisham is so satisfied with his cooler. 
Milk cans have to be lifted only eleven 
inches when loading. The cooler reduces 


the temperature of his milk to 50°F in 


SRIF ay lll ala ti 
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Mrs. W. C. eg and her crop drier. ke 
torn permits earlier picking which prevents 
field loss and also ) Permits earlier fall plowing. 


less than one hour which keeps the bac- 
teria count down and the quality of his 
milk up. The cooler also builds up and 
maintains a big ice bank to give the cans 
an icy bath and to serve as a cooling re- 
serve in the case of a power failure. 
Other milk coolers are available in 4, 
6, 8, and 12 can capacities. Units are 
easily adapted to pipe line milking. De- 
pendable G-E motors supply power. For 
more information, check “Milk Cooler.” 


DEEP WELL PUMP IS HEART OF WATER SYSTEM 


Provides plenty of water for modern, comfortable farm living 


When William and Alberta Moffit 
Jr. of RR 1, Le Claire, lowa built their 
new farm home, they had a water sys- 
tem installed to meet all their household 
needs. Says Mr. Mofttt, “There's no sub- 
stitute ‘for a good water system. A de- 
pendable water supply is a must for the 
convenience of a modern kitchen, bath- 
room, and laundry. It’s a big help when 
you have six children, too.” 

The water system includes a deep well, 
single stage injector jet pump with a 
capacity ot 1700 gallons per hour and a 
120 gallon vertical pneumatic tank. This 
system is completely automatic and 
maintains a constant pressure. There is 
always plenty of water for all of the 
Mottits’ needs. 


Many Years of Service 


The Moftits’ pump has only one mov- 
ing part. No lubrication is required and 
the pump will give years of service with- 
out any attention. Another feature of 
this pump is that it can be mounted away 
from the deep well. In this case the 
pump is located in the basement of the 
Moffit home. 
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The pump is powered with a depend- 
able G-E motor. For more information 
on pumps and water systems check 
“Water Systems”, 


Harold “Red” Olson, well driller, shows Mr. 
and Mrs. Moffit the features of their pump. 
Pump is located conveniently in basement. 


r INE ORO” EEE 


Another view of the crop drying building on 
Mrs. Boyle’s farm showing the ventilating 
louver, sliding doors, and easy-to-fill hatches. 


“We purchased our crop drying build- 
ing in the fall of 1952 for drying and 
storing our ear corn,” said Mrs. W. C 
Boyle of Grinnell, lowa. “We lost a con 
siderable amount on our 1951 corn crop 
from spoilage because it never dried in 
the crib and we have lost oats from spoil- 
age some years, too,” 

Mrs. Boyle's small grain and ear corn 
drying building is equipped with a grain 
drying tunnel and also a semi-pressure 
fan powered with a G-I. 3-hp motor. 

“We could have built an ordinary corn 
crib,” Mrs. Boyle continued, “but we 
wanted a storage unit that would handle 
wet corn and dry it out. In the past, we 
sometimes had more wet corn on hand 
than could be consumed by the cattle 
We also like this building because of its 
flexibility—it can be used for many other 
purposes when not used for storing corn 
or grain. Also, this building is safe from 
rats and fire.” 

Mrs. Boyle's building is located close 
to feeding areas with proper thought 
given for housing machinery or live- 
stock. “We no longer need to worry 
about where to store our corn or about 
spoilage because with our crop 
drier we are sure our corn will keep 
properly,” Mrs. Boyle concluded. 

For more information check 
Drying and Storage” 


losses 


“Crop 
on coupon below. 


General Electric Company 

Section 671-28 C Schenectady 5, N. Y. 

1 would like additional information on the 
following: 

{_] Crop Drying and Storing 

[}] Milk Cooler 

[] Water Systems 

[_] How to Choose Your Motor 

NAME 

ADDRESS 


CITY STATE 
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Specific Irrigation Requirements 


Endorsing fully the code adopted by the ASAE for portable 
sprinkler irrigation installations, National Rain Bird Sales & 
Engineering Corp. began years ago to plan irrigation systems 
to meet specific requirements. These plans are worked out on 
the engineer's drafting board and are based on definite field 
information. 


When we say “Consult our Research and Planning Depart- 
ment,” it means that qualified irrigation engineers give each 
requirement expert advice and plans that work. Remem- 
ber, there’s a Rain Bird Sprinkler to answer every irrigation 
problem. 


bet 
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Member 
Sprinkler Irrigation Association 


A Handsome, Permanent Binder 
for AGRICULTURAL ENGINEERING 


$9.80 


Two or more 
$2.40 each 


One copy 


The ONLY binder that 

opens flat as a bound 

book! Made of durable 

imitation leather, nicely stamped on 

front cover and backbone, with name 

of journal and year and volume num- 

ber, it will preserve your journals 

ermanently. Each cover holds 12 issues (one volume). 

Mo your own binding at home in a few minutes. 

Instructions easy to follow. Mail coupon for full 
information, or binder on 10-day free trial. 


ee ww wwe ee ee MAIL COUPON TODAY 


SUCKERT LOOSE-LEAF COVER CO. 
234 West Larned St., Detroit, Mich. 


Mail postpaid 


binders for Agricultural 
Engineering for years 

Will remit in 10 days or return binders collect. 

Name 

Address 


City 


Personnel Service Bulletin 


(Continued from page 430) 


DESIGN, development, research or construction, soil and water field, 
industry, western USA. BS deg in agricultural engineering, 1949, Pur- 
due University. Experience 4 yr in present work, as agricultural engi- 
neer in charge of conservation engineering work in area of 6 counties. 
Surveying, designing, planning, layout, and supervision of construction 
for agricultural drainage, erosion control, and water impounding struc- 
tures Related training and supervision of personnel. War enlisted and 
cadet service in naval aviation. Commissioned in Naval Reserve. Mar- 
ried. Age 27. No disability. Available on 30-day notice. Salary open. 
W-200-36 


DESIGN, development, extension, or research in power and machinery, 
farm structures, or soil and water, with industry or public service, in 
Rocky Mountain region or Canada. Bs deg in engineering (major in civil 
engineering, minor in agriculture), 1950, University of Wyoming. Farm 
experience 3 yr. Agricultural engineering research, University of Wyo- 
ming 8 mo. Engineering department, Union Pacific RR, 1% yr. Junior 
engineer, Washington State department of highways one year. War 
enlisted service in Army Air Corps, over 2 yr. Married. Age 27. Mild 
residuals of polio. Available on reasonable notice. Salary open. W-203-37 


TEACHING, research, or extension in agricultural engineering. Any 
location. Ph.D deg in agricultural engineering from Cornell University. 
Extension engineer in New York 5 yr. Teaching agricultural engineering 
at Cornell, 2 yr. Extension engineer in Arkansas, 4 yr. Government 
service (primarily rural electrification) 12 yr. Age 46. Married. Reg- 
istered engineer in D.C. Available July 1, 1953, as result of Government 
reduction-in-force. Salary open. W-210-38 


RESEARCH, development, design, or management in rural electrifica- 
tion, farm structures, power and machinery or product processing, with 
industry or public service, preferably in Midwest. BS deg in agricultural 
engineering, Kansas State College. Farm background. Commissioned 
service in Cavalry-Infantry, August, 1951, to expected relief from active 
duty Aug. 3, 1953. Married. Age 27. No disability. Available Aug. 3. 
Salary open. W-215-39 


DEVELOPMENT, research, or management in soil and water field 
with experiment station or farming operation. Any location. Agricul- 
tural engineering graduate, 1930, Hungarian Agricultural University. 
Manager of soils and fertilizers research farm for Hungarian Chemical 
Institute and the Hungarian Agricultural University, 16 yr. Divorced. 
Age 44. No disability. Available now. Salary open. W-220-40 


NEW BULLETINS 


(Continued from page 428) 


Selection and Use of Engine Antifreezes. American Society for Test 
ing Materials (1916 Race St., Philadelphia 3, Pa. Aug., 1952). Concise 
information on types, classification by boiling point, installation and 
servicing, testing, mixing types and brands, re-use, use of stop-leak 
products with antifreeze, cooling system cleaning, and corrosion inhibt- 
tors for summer use, prepared by ASTM Committee D-15 on engine 
antifreezes. Available at 40 cents per copy, with lower prices on 
quantity orders. 


Infrared Lamps—Some Characteristics and Applications, by 
C K. Kline and I. P. Blauser. F. E. Circular 1, Ohio Farm Electrifi- 
cation Counci! and Agricultural Extension Service (Columbus, Jan. 
1952). Mimeographed material for leadership training. To be re- 
vised and made more widely available in multilith form in 1953. 


Brooding Chicks with Infrared Lamps. F. E. Circular 3, Ohio 
Farm Electrification Council and Agricultural Extension Service 
(Columbus, Nov. 1952). Multilith recommendations based on re- 
search results and reports of successful farm practice. 
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PROFESSIONAL DIRECTORY 


FRANK J. ZINK ASSOCIATES 
Agricultural Engineers 


Markets - Public Relations 
Boarp oF Trabe BLpG., CuicaGo 4, ILLINOIS ¢« « Tel. HArrison 7-0722 


Development - Design - Research 


DOANE AGRICULTURAL SERVICE, INC. 


Research and Consultation Service for Farm and Industry 
Market Studies - Farm Testing - Farm Surveys - Farm Management 
Appraisals - Work Simplification Studies 
Doane Agricultural Digest 


Box X, 5142 Delmar Blvd. St. Louis 8, Missouri 


THE FARM CLINIC 


Farm Planning and Industrial Consultation 
Research - Consultation - Public Relations - Efficiency Engineering 


Box 481 West Lafayette, Indiana 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of $1.00 
per line per issue; 50 cents per line to ASAE members. Minimum 
charge, four-line basis. Uniform style setup. Copy must be received 
by first of month of publication. 


AGRICULTURAL ENGINEERING for June 1953 


Ng see F hae, Coes BS : A aah iaeee: Foe Care 
es | a : : ee eee 
Be neo ( airy eee ee a em ae S-. Bige, es ; Bete a wae 
aly a i me Ce Ae ene: “epee 7 ks or Cae c “Ee peal Sa 
1S ager eeemaiail ” ee Ey 
st . 
ay . 
sik eee 
care = 
jones Hi 
Sees 2S ha 
ee : He ee 
oe es s 4 a 
aT tre ? , 
a crv a : 
See eg 2 . “a | o 
peor —-4 \ 3 A < 
> ey q G Bs ene 
ae Be _ | 
eee. ¢ | et tA Z [am \ a 
ees soa a . , 
ia ae ae eS Te, ‘ed ; 
Bel ess f Bi y, &é : a 
Sn ee . fig F: y * ; 
re (eRe : je... er. 
Sia < 1 ; 
che Vee: “att 6 & a 
a tae —_—— ~ J dL 
gee ne ws —? Z ‘” ; 
ae) ~ , : 
, oe boy « 
gets 7 . 
oe Bef aa No. 
Tg? Ceo » = 
ee ee: i 40 
ees ra 
cont ) ast ‘ a 
BY ert # F Ue eae * ee? * ae yore 
55 ce a a iad - Rt ” ae 
ra : 
i See : 
i toe esi 
Reo : 
fo eae 
Re i 405, ay 
Peetres: f pix 
ame ; 
S hcaee eae 
ai eaee ss : - 
avian 
eps 
Ou 
eis Rae 
es ieey 
ak as PEG 
Siege ie if 
Pimieen ys ‘ 
eet 
Phy, Serres, is 
A Ee 
a We 
fear 
os Ra ere 8 
Pea Fron 
ee is ‘ 
Pons a: j | NATIONAL ae 
eats as WS aa eS saaeee te Se SC—C“C;isSSCSCsd : 
igen ae K, aN "ae ‘ a 
ei) dl ald \ ae SALES & ENGINEERING CORP. — 
au x}: { cies ses es es 
wigs er. Mm = AZUSA, CALIFORNIA aa j 
Meee . i) ood es, 
ee Nabe _ RAINY SPRINKLER SALES — 
Ser eae es ; ‘c : oP =i 
Beh om | 1623 West LAKE ST. PEORIA 5, ILLINOIS 
AO hie 
Boe ee 
a ae . 
ei een ; 
eens 
er oak 
ise 
oe ta ag . 
Bint ea ‘ 
Wit ta Say si 
NAT Etat ay 5 
fe eee é 
igre ate. i 
ae 3 ‘a d 
ot Ws & ge | | 
Rays Vata f ol . EVNENSSUOUUNAOO TN a; 
: a at : x. | yi 
Sere 
thy aa Anaustn ii LAUT 
eth ae 
eo Diss : 
pe Po 
Liye al 
ae 
. Bs Po , 
ae age, ar 
ioc 
Ce. 
eekesee * ory RS é 
eee ee : 
Suen x 
ok 
LS Rats 
i Sea : 
rer oe site 
EaviS ae a 
2 Pete ae eee we ew eee ee : 
aE ye oe 
MELB gigey AS ee eeeneenenesnaapteasiceeetetatied NN ee 
ap iit e——eeeee—————————————————— SO / 
ee | es 
abe A YD + 
qh ea 
ened ; 
pe ert ‘ 
EERE SS ; 
Mt aT a a 
ert pad ca 
To mee : 
a are pe i SE 1s 
Seid ee 
ees. 
Bo ce ale 2 
- one ce 
gaheheh et r State 
pet So . 
i tee 
eee ‘a 
SE 432 CSCC 
beh he Bee gs ; 
eh CE 
eget : 
st, k bs a 
aT eee Ns 
PY es 
Pass pees : 
ESN pea eee . Ag - ‘a 7” 4j vai” x ry oe eS et 
ek ee ee ee cee Rey a: - aaa ee Ul rage i i ck Mabe SORE is OS AS Rr ee eareeee ge cx) See eae 
* 7.4 i BS need Be oe ei PA Roy ea ee lg tence | FUSE ee lis Be Ae es, De ie 
nee, pee mikes i a RES owes : BY pea ae aoe 
ee ; - rd 
Mage oF pe av = vs af ihe am a 
ae Se fo; - ~ te - 
spies Se hee i 2 tt . ihe, 4 ob 
aS eae ag Se e ry 7 eae ee te y 


In addition to the Clipper "50" combine shown above, New Departure 
ball bearing applications are found in the Massey-Harris tractor 
line, including the Colt, Mustang, and Models "33" and "44," 


/ 
Tn farm implement applications, you can’t 
beat New Departure ball bearings for long life 
and minimum maintenance. Designed and 
engineered for a specific job, they stand-up and 
stand-out in performance and economy. 


That’s why so many farm equipment manu- 
facturers specify New Departures. This Massey- 
Harris Clipper ‘‘50’”’ combine, for example, 
employs eight New Departures at such NW 


vital points as the lower Pitman, main gear 
f f : 
NEW D qi), ATUR ; 
% ES 
Lal ¥F mami Fe || a | S 


box, cylinder shaft, and power take-off. 
BALL BEARINGS 


Implement dealers, teo, prefer New Departure 
ball bearings because their Gependabiiity 

keeps customers satisfied. Remember, wherever 
ball bearings are best for the job, the best 

ball bearings are New Departures! 
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‘NEW DEPARTURE © DIVISION OF GENERAL MOTORS © BRISTOL, CONNECTICUT 
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EVERY MAKE OF FARM TRACTOR HAS TIMKEN BEARINGS; MORE AND MORE IMPLEMENTS ARE USING THEM, TOO! 


How John Deere Gears Down a Combine 


For 1 m.p.h. Rice Field Work 
...with help of TIMKEN® bearings 


2nd Reduction 
Bevel Pinion Shaft 


Indirect 
Mounted Direct Mounted 
Type TSS Type TS Bearings 


Bearihgs 


i 


Direct Mounted 
Type TS Bearings 


Differential 


Ist Reduction 
Bevel Pinion Shaft Bull Pinion 


Shaft 


O enable the John Deere No. 55 Self-Propelled Com- 
bine to travel at the low speeds required for rice 
harvesting, John Deere engineers decided on a double re- 
duction axle, with all shafts mounted on Timken® bearings. 


surface to resist wear and a tough core to absorb shocks. 


The muddy condition of the rice fields makes a good 
bearing seal vital at the wheel ends of the axles. Here pre- 
cision makes Timken bearings shine. Housing and shaft 


This solves a rather complicated problem of taking the —_ are held concentric, preventing the shaft wobble that can 


combined thrust and radial loads on these shafts. Because 
their rollers and races are tapered, Timken bearings 
carry both kinds of loads in any combination and still 
turn freely. 


Another reason for using Timken bearings here: they stand 
up when rough terrain sends sudden shocks back along 
the shafts. Rollers and races are case hardened with a hard 


The farmer's assurance 


of better design TF 


loosen seals and let in mud and water. 


For a review of successful bearing applications used by 
more than 2 dozen farm equipment manufacturers, write for 
your free copy of “Tapered Roller Bearing Practice on 
Current Farm Machinery Applications”. The Timken 
Roller Bearing Company, Canton 6, Ohio. Canadian plant: 
St. Thomas, Ontario. Cable address: ‘“TIMROSCO”. 
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